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RE-EDUCATION OF APHASICS 


Mary Huser 


Children’s Memorial Hospital 
Montreal General Hospital 
Montreal, Canada 


In September 1940, when I accepted the appointment of Speech 
Correctionist at the Children’s Memorial Hospital in Montreal, Canada 
was already deeply involved in the conflict which has come to be 
termed “the total war.” The problem of dealing with war casualties 
was even then a vital one to the medical profession. Brain injury cases 
from overseas were beginning to appear in the wards of the Neurolog- 
ical Institute. The problem of Aphasia took on special significance in 
the plans to rehabilitate these patients. 

The treatment and re-education of these aphasics has come to be 
regarded as a full-time proposition. Proper recognition is awarded to 
every agency that can, in any way, contribute to the aphasic’s restitu- 
tion. It is generally recognized that the role of the Speech Correctionist 
in this branch of pathology is a very important one. The medical pro- 
fession is quick to act upon any suggestions that the Speech Pathologist 
might offer. The fact that it might be a matter of years before a given 
patient may demonstrate the favorable results of speech training does 
not influence the decision to provide this service. 

As Speech Correctionists, we are, of course, mainly interested in the 
aphasic manifestation which Broca described as due to a “disorder of 
the special faculty of articulated language.” (5, p. 20) Roughly we 
term it “motor aphasia.” Weisenberg and McBride have observed that 
it is the type most likely to improve. (12) 

It has been said that, given enough time, the aphasic will eventually 
improve as much as he is ever likely to improve. There is perhaps as 
much truth in this statement as there would be if it were applied to 
most other forms of speech disorder. It does not take into account 
the disastrous effects that are likely to result from a prolonged period 
of frustrated attempts at linguistic communication. 

Neurologists have pointed out that the extent to which the aphasic 
may profit by re-education is influenced by the following factors: the 
site and severity of the cortical injury, the condition of the brain as a 
whole, the general health of the individual, the amount of energy present 
for the use of the function, and upon the intelligence, former linguistic 
habits, education, and experiences of the patient. Those of us who are 
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getting some practical experience trying to help these aphasics with 
their mechanical difficulties in linguistic communication very soon come 
to realize that there is still another influence to be dealt with. With 
respect to most aphasics, it is, I believe, a functional one, and if judi- 
ciously handled, subject to correction. 

Personality abnormalities in aphasic patients have been recognized 
since Broca’s time. Hughlings Jackson was one of the first to realize 
the value of psychological study of aphasia. His analysis required a 
dynamic conception of behavior. He pointed out that destruction of a 
function at a more highly organized level removed inhibition over lower 
centers and these became more easily dischargeable or excitable. (5, p. 
34) The paraphasia or recurrent utterances of aphasics are only one 
manifestation of this lack of inhibition from the higher centers; it pre- 
sents even greater complications in the task of motivating the patient. 

Eisenson reminds us that the speech performance of a patient suffer- 
ing from a cortical lesion is not merely the result of the lesion. “In his 
thinking, speaking, and general overt behavior, the aphasic reveals . . . 
that he is definitely a different and special personality.” (1, p. 181) 
Dr. Russell Meyers, a neurologist, reports that he has never encountered 
a well-studied case of aphasia which did not manifest also other psycho- 
logical aberrations. He places much stress on the importance of con- 
sidering the possibility of psychogenic factors being partly responsible 
for aphasic manifestations. In discussing the possibility of “shell shock” 
hysteria being combined with actual trauma, Meyers reports that “. . . 
physical signs and symptoms of almost every conceivable type are ob- 
served in patients suffering shell-shock. Some develop epileptiform 
convulsions, paralyses, blindness, etc. Speech disturbances include hys- 
terical word.deafness, sensory aphasia, aphonia, and mutism . . . The 
ready simulation of organic disease requires us to consider the possi- 
bility of the existence of psychological etiologic factors in every case 
of speech disturbance.” (7) 

Kurt Goldstein, in discussing therapeutical procedures for aphasics, 
warns us never to attempt to improve a definite disturbance itself. Its 
restitution must be considered as a task for the entire organism, Gold- 
stein. regards all mental disturbances resulting from lesions of the 
frontal lobes as specific manifestations of one basic deficiency: namely, 
the lack of an abstract attitude; and any defect affecting abstract be- 
havior must lead to a definite change of personality, as a whole. (2) 
As evidence of this lack of an abstract attitude, certain behavioral 
characteristics may be observed; inability to think or perform sym- 
holically, inability to initiate actions of one’s own, or to assume a 
mental set wilfully, and inability to give oneself an account of acting 
or thinking. All thinking and acting are directed by the immediate 
claims which one particular aspect of the situation makes. This de- 
pendence on immediate claims may be recognized by the characteristic 
of rigidity, or slowness in shifting from one activity to another; or by 
the opposite phenomenon, fluidity: extreme susceptibility to varying 
stimuli in the surroundings. (2) This condition greatly complicates 
the problem of retraining. But there are methods of coping with it, and 
even in certain instances, of utilizing it in the relearning processes. 
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Abnormal social attitudes are particularly characteristic of the 
aphasic who has failed to adjust himself within the limits of his abili- 
ties. This maladjustment may manifest itself in the form of extreme 
apathy, depression, negativism, hostility, stubbornness, or recalcitrancy. 
Favorable results of training are very largely dependent upon the en- 
vironment of the patient and the demands made upon him. Goldstein 
has observed that patients in a state of restlessness often perform badly. 
When it is possible to bring them to a favorable state, they are able to 
perform functions that they could not perform before. (2) 

Asocial tendencies are much more likely to develop when the aphasic 
personality, with its very limited capacity for abstract behavior, is 
thrown into a complex environment where he is forced to protect him- 
self from a steady stream of inappropriate stimuli. In severe cases not 
much progress is shown unless the patient is institutionalized. In the 
narrowed milieu and orderly routine of the hospital ward the aphasic 
finds himself better able to perform the most useful functions and has 
less need to fear bad results. All of the available energy of his waking 
hours can, to a greater extent, be directed along the channels most 
appropriate for the general improvement of his condition. Psychia- 
trists have demonstrated that delayed or distorted personality differences 
tend to dissolve in the highly socialized milieu of the hospital ward. 

In the mechanical process of re-establishing speech patterns in motor 
aphasics, it may be convenient to classify them under two general heads: 
first there is the aphasic individual who has lost all power to verbalize. 
He cannot, without training, even voluntarily place his lips in the posi- 
tion required to produce an isolated sound. Yet his speech organs are 
intact when it comes to using them for the ordinary biological functions 
or for the expression of emotion. This type usually exhibits the greatest 
difficulty in thinking or performing symbolically. However, he may not 
be as hopeless as he appears. Even when parts of the articulatory ap- 
paratus are paralyzed it is possible to develop considerable voluntary 
control in muscular coordination. Visual, auditory, and kinaesthetic 
pathways are stimulated for the recognition and production of isolated 
sounds. The first few sounds that are learned may be combined into a 
simple word which the patient may be taught to use propositionally. 
The ability to consciously and voluntarily execute a series of movements 
is evidence that the aphasic is making the effort to perform on a higher 
plane of intellectual activity. Usually the learning of printed phonetic 
symbols representing particular sounds greatly speeds up and facilitates 
the learning process. 

With appropriate visual aids, the aphasic, when properly motivated, 
may be encouraged to work independently on the mechanical process 
of verbalization. In this instance I would like to draw attention to the 
favorable responses that can often be obtained by heightening the stimu- 
lus. The aphasic often reacts negatively or unappropriately to an ordi- 
nary stimulus, which, when amplified, elicits the correct response. In 
this connection the use of hearing aids has been considered as a means 
of accelerating the learning process. 

The aphasic who can produce words spontaneousiy, but not always 
appropriately, can, from the very start, be directed toward more abstract 
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behavior and propositional speech. The words and phrases uttered by 
the patient, incorrectly or involuntarily, represent valuable cues as to 
what sounds he is capable of producing. The words are also likely to 
have some emotional! significance in the process of recall and may 
therefore be quickly utilized in building a functional vocabulary. The 
phenomena of recurrent utterances seems to be greatly influenced by 
the position of the articulators for the initial vowel or consonant in 
the word that is repeated. If the paraphasia persists when a new word, 
requiring a different initial position is being taught, a previously learned 
word beginning with the same sound as the new word may be intro- 
duced to bring about the desired shift to a different initial position. 
Abstract words may be introduced in the form of propositions, that is, 
they are not learned as words, but as words referring to one another in 
a particular manner. A child learns whole sentences as if they were one 
word, and the aphasic can develop the use of adverbs, conjunctions, and 
prepositions in the same way. 

It is important to keep in mind, however, that the aphasic can, in 
the process of training, develop a very extensive vocabulary and still 
not have words for voluntary use. This is one of the reasons that speech 
re-education should be initiated very soon after the cortical injury has 
taken place. In the early stages following the injury the aphasic fre- 
quently attempts to respond verbally to environmental stimuli. This 
is the most favorable period for re-establishing true speech patterns. 
The first words taught should, as far as possible, be ones which will 
assist the patient in adapting to his biological and psychological equi- 
librium, All objects, persons, and situations in his immediate surround- 
ings should be incorporated into, and collaborate with the re-educational 
procedures. The great biological drives play a powerful part in moti- 
vating behavior and, if skillfully manipulated, they can become valu- 
able instruments in re-establishing propositional speech. The training 
procedures which take into consideration a particular patient’s life rou- 
tine, his tastes, interests, personal biases. hopes, ambitions, and sensi- 
tivities are the ones most likely to succeed. 

At this time I can only suggest that, in our attempt to provide appro- 
priate re-educational techniques for aphasics, we must be prepared to 
cope with the peculiar thought processes and personality deviations that 
so frequently result from disturbed patterns of cerebral functioning. 
While it is difficult to estimate the value of speech training in relation 
to the other factors making for improvement, I think that we may safely 
maintain that the services of the speech correctionist in the rehabilita- 
tion of aphasics is indispensable. In the full realization of our responsi- 
bilities we must insure not only the development of what linguistic 
powers the patient may possess, but also a personality adjustment that 
will facilitate his adaptation to the complexities of our linguistic en- 


vironment. 
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LEARNING TO SPEAK AFTER SIX AND ONE- 
HALF YEARS OF SILENCE* 


Marie K. Mason, Ph.D. 


Assistant Professor of Speech and Visual Hearing 
and 
Assistant Director of the Speech Clinic 
Ohio State University 
Columbus, Ohio 


Introduction 


History records many cases of children. who, for various reasons, 
have not learned to speak at the time when speech is normally acquired. 
Deafness, auditory aphasia, neuro-muscular articulatory incoordination, 
negativism, and mental deficiency are possible impeding factors in nor- 
mal speech development. The clinical procedure in each of these types 
of delayed speech varies with the case. Clinical records show the results 
of the therapeutic measures effective in speech rehabilitation. There are 
but few cases in clinical pathology in which such environmental factors 
as isolation, imprisonment, and the almost total absence of normal life 
experiences are alone responsible for a child’s inability to talk. Some 
such cases are ably recounted in recent articles by Professor Kingsley 
Davis' and Dr. Francis N. Maxfield.’ 

The case here discussed is that of a child, Isabelle (fictitious), who. 
because of her imprisonment with a mute and uneducated mother, did 
not learn to speak until she was six and a half years old. A report of 
the psychological findings in this case is included in Dr. Maxfield’s 
article.2 The purpose of this paper is to discuss briefly the introductory 
educational technique which the speaker developed in eliciting the 
child’s first speech and language concepts. 


Significant Historical Aspects 


The mother of the child had, at the age of two, sustained an injury 
which destroyed the sight of the right eye. Her subsequent failure to 
develop speech was diagnosed by the physician in charge as a lesion 
in the association center of the cerebral cortex (Broca’s area). She was 
wholly uneducated. She could neither talk, nor read, nor write, but 
communicated with her family by means of crude gestures of her own 
origination. She occupied herself in performing simple household tasks. 
She was not allowed to leave home unaccompanied. The advent of a 
child to this unwed mother of twenty-two was a surprise to the family, 
and the paternity has not yet been established. 

During the period of pregnancy, and for six and a half years after 
the child’s birth, mother and child had apparently been locked in a room 
behind drawn shades. Lack of sunshine, fresh air, and proper nourish- 


*Read on Speech Correction Program of Joint Conference of Speech Correction 

Association with National Association of Teachers of Speech, Detroit, Michigan. 
"Kingsley Davis, American Journal of Sociology, 45:554-565, January, 1940. 
*Francis M. Maxfield, Journal of Abnormal Psychology. 
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ment had developed in the child a rachitic condition which produced 
such extreme bowing of both legs as to make locomotion almost impos- 
sible. Carrying her six and a half year old child, Isabelle, the mother 
finally escaped and was brought to the attention of proper authorities 
who obtained Isabelle’s admittance to Children’s Hospital, Columbus, 
Ohio, on November 16, 1938, for orthopoedic surgery and physio- 
therapy. 


Isabelle spent the first two days of her hospitalization in tears. As 
Assistant Director of the Speech Clinic of the Hospital, I was called 
in to see what could be done towards orienting the child to her new 
and strange environment. “We can’t get her to talk; see what you can 
do,” the hospital attaches told me. My entrance into the ward where 
Isabelle lay was greeted by a gesture of repulsion from the wan-looking, 
distraught child whose face bore the marks of grief and fear. 


Sensing that any direct approach which I might make would not 
only be of no immediate avail but might disastrously affect any future 
confidence, I pretended absorption in a doll brought to me by Jane, 
another child in the same ward. Covertly watching Isabelle, I chose a 
chair close to her bed and drew Jane and the doll to my lap. I glanced 
up casually to find Isabelle watching me. I gave her a friendly smile 
but made no attempt to engage her attention, Soon her attitude of 
repulsion gave way to one of curiosity. She made a gesture with the 
palm of her hand first raised to me and then to the child in my lap. 
This I interpreted as her desire to discover the relationship between 
Jane and myself. I felt that she wanted to know whether the child 
belonged to me. Fearing to Jose by denial what seemed to be Isabelle’s 
first indication of interest or response to anyone, I smilingly nodded my 
head and, with an affectionate gesture, drew Jane more closely to me. 
Thereupon Isabelle immediately shook her head negatively and again 
made her gesture of repulsion, which seemed to me an indication that 
she disliked my attention to Jane. 


Following this lead, I allowed Jane to slip off my lap. As I did so, 
the following method of approach oceurred to me: I held my wrist 
watch to Jane’s ear, “Do you hear it tick?” I asked. Jane listened and 
said, “Yes!” In pantomime, holding my watch to my own ear and with 
a questioning look on my face intended as an invitation to Isabelle to 
listen to my watch, I held it to her ear. Isabelle studied me for a 
moment, reached out her forefinger guardedly, and touched the watch. 
Then, of her own accord, she touched the ring I was wearing on the 
same hand, lifted the finger, and placed the ring to her ear. Holding 
the ring to my own ear and again to hers, I shook my head to indicate 
that the ring made no sound. Then pointing to the watch and holding 
it again to my ear, I nodded my head affirmatively, placed the watch 
to her ear. and indicated that the watch made a sound but that the ring 
did not. Then I smiled confidentially at her. gave her a reassuring pat 
on the hand, and, fearing to mar this first friendly contact, I left. her. 
waving my hand as I left the room. What lay behind the child’s silence? 
This was a problem, the solution of which, for the time being, could 
be one of mere conjecture. 
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My first successful attempt at winning the child’s confidence en- 
couraged me to make a second visit the following day. Taking with me 
a toy wrist watch, a ring, and a doll, I entered the room, pausing to 
smile at her and to wave a greeting before advancing to her bedside. 
Since her first gesture was again one of repulsion, I began to talk to 
the other children in the room. In a moment Isabelle made a gesture 
of interest toward the package I had brought. I smiled reassuringly 
and handed her the doll. She looked at it, smiled, and immediately 
pulled off its stocking. This was plainly an experience with which she 
was familiar: i.e., putting on and taking off her own stockings. Then 
she pointed with her forefinger to the doll’s eye and looked at me 
questioningly. I said, “Eye, the doll’s eye.” Pointing to my eye and 
to Isabelle’s. I repeated the word, “Eye.” A moment later I playfully 
pointed to the doll’s nose and said. “Nose.” Tapping Isabelle’s nose 
lightly, I repeated the word. She showed amusement but made no at- 
tempt at response. 

When interest in the doll lagged, she remembered the other packages 
and pointed questioningly to them. I handed her the package contain- 
ing the toy watch. She immediately thrust forward her wrist in panto- 
mimic gesture and indicated that she wanted me to put it on. When I 
had clasped it on her wrist, she admired it for a moment, examined it 
carefully, and looking up quickly, pointed with the index finger of one 
hand to the ring finger of the other, as if to ask, “Where is the ring?” 
I handed her the box containing the ring. This time she thrust her ring 
finger forward and I slipped it on. She studied the watch and ring 
intently, now plainly her own possessions; again looked at me with a 
question in her eyes and pointed to the wrist and ring finger of the 
other hand. It was clear to me that she wanted to know if I had brought 
her a watch and ring for that hand also. I hastily showed her that I was 
not wearing a watch and ring on both hands. She seemed to consider 
my gestured explanation satisfactory. 

Following this, I pointed to the watch on her wrist and said, 
“Watch”; and. using the same gesture which she had used the day be- 
fore to establish the idea of possession, I placed the upright palm of 
my hand close to her and said. “Your watch.” Over and over I repeated 
the gesture and, each time. accompanied it with the words, “Ring, your 
ring; watch. your watch.” Then, placing my hand palm to my chest. 
I said, “My ring, my watch”; repeating the same procedure with the 
concepts. doll. eye, nose. etc. Despite my constant repetition, she made 
no Attempt to reproduce these concepts orally. However, through ges- 
ture. she distinctly indicated a comprehension of their meaning. 

All this had been accomplished while I was alone in the room with 
her. Upon the nurse’s entrance with her supper tray, Isabelle refused 
to eat and motioned her away with that same characteristic gesture of 
repulsion. I suggested to the nurse that Isabelle be removed from her 
hed to a chair before a small table on which her tray could be placed. 
She watched the other children as they ate their soup, but made no 
attempt to eat. I offered her a spoonful of soun which she took, and a 
moment later Isabelle drank some milk from her cup; then, ignorine 
the empty space on her tray, she replaced the cup in a plate of mashed 
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potatoes. I offered her some of the food on her plate; she ate a small 
quantity. This was her first acceptance of any food other than the milk 
and crackers which she had allowed the nurse to feed her. 

Subsequent visits established a greater rapport, and because of the 
child’s confidence in me the consulting psychologist invited me to assist 
in the first perfunctory intelligence test of mother and child. I use 
the term “test” ill-advisedly, since at this time no accurate estimate of 
either sensory or cortical reactions could be made. It was impossible 
to tell whether the child’s inability to speak was due to the fact that 
she could not hear; or, hearing what was said to her, she failed to com- 
prehend its purport; or. hearing and comprehending, she was unable 
to form the motor coordinations necessary to speech. 

An initial and perfunctory test of hearing given simultaneously with 
the attempted psychological test, seemed to give evidence that the mother 
suffered a serious loss of hearing and that Isabelle heard either wholly 
or at least to a substantial degree. Audiometric tests of the mother 
could not be made because of her inability to comprehend spoken or 
written directions. She made no response to a vocal sound in her right 
ear, but seemed to feel a slight auditory sensation in the left ear. Deaf- 
ness, therefore, occurring as a result of the accident to the eye when 
she was two years old, would seem to account for the mother’s failure 
to develop speech rather than any destruction of the cerebral speech 
center, which, according to the family, had been the physician’s early 
diagnosis. This makes apparent the fact that Isabelle’s mother should 
have been educated in a school for the deaf where she could have been 
taught speech and lip-reading. She might thus have become education- 
ally and economically independent, instead of the pathetic creature she 
now is: grown to a woman’s maturity, but, for lack of instruction, at- 
taining only a child’s educational status. 

The fact that Isabelle heard was further substantiated as she learned 
to listen. Words were, at first. meaningless to her, and, therefore. evoked 
no response. Thus deafness as a casual factor of Isabelle’s speechless- 
ness could be definitely eliminated. 

With hearing ability established, the possibility of auditory aphasia 
or word deafness could likewise be eliminated. The circumstances of 
Isabelle’s isolation and the fact that she did not hear spoken language 
during the long confinement with her mute mother would tend to rule 
out the possibility that she was unable to comprehend and reproduce 
in speech words which were said to her. 

This lack of speech and language, together with her inferior re- 
sponse to simple tests of performance skill, suggested the possibility of 
amentia, or definite feeble-mindedness. The report of the first psycho- 
logical test revealed the performance of a three-year-old child with com- 
plete failure on any test involving linguistic skill. 

Conflicting opinions of psychologists, physicians, pediatricians, and 
other authorities rested upon these assumptions: 


1. That her inability to speak suggested mental deficiency. 
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2. That, if of normal intelligence and if her inability to speak were 
the result of long isolation with her mute mother, the transfer to 
normal speech environment would automatically affect the ac- 
quisition of speech and language skill. 


The general impression was that she was wholly uneducable and that 
any attempt to teach her to speak, after so long a period of silence, 
would meet with failure. In spite of this I decided to make the attempt 
on my own assumption that Isabelle’s failure to speak was due to the 
six and a half years of isolation with a mute and deaf mother; that, in 
spite of her hearing acuity, she had either heard speech not at all or at 
such distance and with such indistinctness as to have established no 
auditory impressions of speech or language forms. 

The first important problem to confront me in my endeavor to teach 
Isabelle to speak was the choice of some satisfactory method of pro- 
cedure. Gesture was her only mode of expression. In her characteristic 
descriptive motions with which she tried to make clear what she wanted, 
I noted a similarity to the sign language used by deaf children. She 
seemed to have had no acquaintance with simple childhood toys. She 
was apparently utterly unaware of relationships of any kind. When 
presented with a ball for the first time, she held it in the palm of her 
hand, then reached out and stroked my face with it. Such behavior is 
comparable to that of a child of six months. She made no attempt to 
squeeze it, to throw it, or to bounce it. These observations prompted 
me, therefore, to adopt an educational approach combining gesture, 
facial expression, pantomime, dramatization and imitation. 

Isabelle made her first attempt at vocalization one week after my 
first visit to her. I sat with her at a small table on which I had placed 
a ball, a toy automobile, a horn, and a bell.* She seemed interested in 
each object as I presented it. but their spoken symbols seemed to make 
no impression on her. In the form of play. I held up the ball and said, 
“Ball,” close to her ear, This seemed a pleasurable sensation, but she 
gave no response other than a smile. Repeating the performance and 
again saying “Ball.”I placed my ear close to her mouth and in panto- 
mime indicated that I wished her to make a vocal response. whereupon 
she gleefully said “Buh” (ba).* making the labial approximation for 
the consonant “b,” and the laryngeal adjustment which produced the 
neutral vowel “uh” (a). Her joy in successful performance was similar 
to that of a baby whose first “coo” elicits his parents’ surprise and 
approval. My praise of her attempt immediately prompted her to say 
“Ah,” in response to my word, “Car.” Thus Isabelle’s first imitative 
utterances were made. While apparently proud of her first vocal sounds, 
Isabelle seemed disinclined to repeat the attempt on the following day. 
and it was only after many repetitions that these two words were cor- 
rectly spoken and became for her the verbal symbols of the objects 


represented. 


‘The last two objects were chosen as a means of determining hearing acuity. 


‘Symbols used are those of the international phonetic alphabet. 
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Thus began my laborious task of devising resources to assist her 
in establishing relationships between symbolization and concrete ob- 
jects. Independent word concepts were introduced at first, and Isabelle 
was taught to make individual oral responses. The habit of silence was 
so ingrained that the mere fact that she could speak a word was not a 
sufficient stimulus to motivate its spontaneous and automatic reproduc- 
tion. 

Simultaneous with her attainment of independent word concepts, 
phrases and short sentences were used in addressing her, but with no 
expectation of demanding that she reproduce them. Nouns were natur- 
ally the first concepts introduced. Verbs were represented in the form 
of action and dramatization. This was limited to certain activities be- 
cause of her difficulty in walking as a result of the bowed leg condition 
and also to the post-operative cast on both legs which held her bedfast 
from December 13, 1938 until March 13, 1939. 

Isabelle’s first language concepts were developed exclusively through 
experience with actual objects. Whenever this was impossible, brightly 
colored pictures, sketches. and diagrams of various types were utilized. 
Action games, such as throwing a ball, holding up an object as its 
name was spoken, were begun as early as November 26, 1938, and 
similar games involving more complicated dramatic action grew out of 
these as Isabelle’s vocabulary increased. By December 1939, Isabelle 
participated in the dramatization of many of the nursery rhymes and 
children’s songs involving both the spoken word and pantomimic or 
imitative action. 

Music was first introduced on December 5, 1938. Hoping to encour- 
age her to use her newly acquired word concepts, I used them in little 
home-made songs for which I improvised piano accompaniment. Vic- 
trola records were next introduced, and Isabelle was taught to clap her 
hands to the music. On February 4, 1939, she had her first experience 
in beating the rhythmic tempo of a musical selection, using percussion 
instruments, such as tambourines, bells, tiangles, drums, etc. Soon after 
March 13, 1939, when the removal of the plaster casts allowed free 
motor leg and foot activities. skipping, hopping, marching, and dancing 
were performed to music, in order to develop in Isabelle a rhythmic 
response to motor stimuli in preparation for stress and accent in speech 
and for continuity of articulation and modulation in phonation. Isa- 
belle’s love of music was further fostered by teaching her to play some 
simple melodies. 

Other educative materials such as those used in pre-school classes, 
kindergarten and first grade, were utilized in order to build up Isabelle’s 
speech vocabulary and to prepare her for future reading, writing, and 
numerical accomplishment. Attractive pictures to be colored, cut out, 
and the printed name pasted under it were used as early as March 9, 
1939. The use of a clock. calendars, and geographical maps gave Isa- 
belle an idea of temporal and spatial relations. 

Isabelle’s acquisition of speech seemed to pass through successive 
developmental changes. While it is true that her earliest vocal utter- 
ances. at the age of six and a half, were those of a child of a year and 
a half or two years, it is also true that she passed through each suc- 
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cessive stage more rapidly than the normal child whose speech matura- 
tion begins at two or before and extends over a longer period of time. 

Some idea of the progress of these successive stages, together with 
the lapse of time from one to the other, may be gained from the follow- 
ing excerpts’ from detailed chronological records® of her speech edu- 
cation covering the ‘period from November 19, 1938 to September 10, 
1940, 


11-16-38: Admittance to Children’s Hosital, Columbus, Ohio. 

11-17, 18-38: Cried almost continuously; would not partake of food ex- 
cept milk and crackers; showed either recoil, disinterest, or 
fear of everyone with whom she came in contact. 

11-19-38: My first visit, described above. 

11-20-38: My second visit. Isabelle showed interest in the watch, ring 
and doll which I brought her. Partook of some food when 
seated at a small table. 

11-22-38: Gesture communication between mother and child before and 
during psychological examination. No attempt at vocaliza- 
tion. 

11-25-38: First vocalization. Attempt to say the words “ball” and “car” 
and “bye” (good-bye). Described above. 

11-26-38: Repeated the words “baby” and “dirty” in imitation of words 
spoken to her in the form of play. “Baby” was the most 
distinct articulation to date. 

11-30-38: Said flower, one, two. Jabbered succession of nonsense: syl- 
lables in imitation of my rather lengthy explanation to Jane 
that she should not appropriate Isabelle’s toys. 

12- 3-38: Isabelle began to associate the word with its object; does not 
associate individuals with their names, but recognizes her 
own name when spoken. 

12- 5-38: Said voluntarily the words “mama,” “fat,” “pretty,” “hot”; 
used “bye” spontaneously to everyone. 

12- 8-38: Said watch, ring, blue, car, ball, lady, bell, bow-wow, dog, 
hot, cold, warm, one, two, three, red, dirty, pretty, baby. 

12-13-38: Surgical operation. 

1. 4-39: Repeated for student teacher (J. H.), dog, baby, pretty, hair, 
one, two, three, Jane, good-bye, girl, boy, paper, cut, locket. 

1-13-39: Repeated: house, eye, red, green, yellow, purple. Distin- 
guished yellow from the other colors and said “yellow” vol- 
untarily. 

1-31.39: Said for student teacher (B.O.), penny, purse, dime, open, 
all right, come again. 

2- 8-39: Says the following sentences voluntarily: That’s my baby; 
I love my baby; open your eyes; close your eyes; I don’t 
know; I don’t want; that’s funny; "top it—’at’s mine (when 
another child attempted to take one of her toys). 


*From my own detailed, report made immediately following each visit and sup- 
plemented by those of fifteen student teachers of speech working under my direction. 
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2-11-39: New words: milk, soup, coat, fur. Sentences: I want the 


scissors; I want a balloon; want some soup; Pick it up, 
Dorothy—indicating something that had fallen on the floor. 
She now associates people with names. 


2-18-39: Says, “Give me a penny.” 
3- 2-39: Isabelle said, “Say please,” when I asked her to hand me 


— 


something. Later she said, “I’m sorry,” when she accidentally 
hurt another child’s finger. 
9: Isabelle said, “I love you, Miss Mason.” 


3- 9-39: Identified printed form of the words, blue and yellow, and 


matched the word with the color. 


39: Isabelle matched the printed forms of cow, sheep, dog. and 


cat with corresponding pictures. 


-39: “Stay, I don’t want you to go home.” 
3-39: Isabelle pointed to pictures in her book, saying: “This is a 


boy; This is a baby, etc.” Said, “I’m sleepy.” 

9: Said, “I see a purple flower; I see a pretty flower.” 

9: Isabelle voluntarily sang, “I see you. tra la, la-la. la-la.”’ 

9: Isabelle goes about humming nursery rhymes, “Here we go 
round the mulberry bush.” and “baa, baa, black sheep.” 


5- 2-39: Isabelle gets first formal lesson in reading in a book called 


“Play and Read”; said ““Where’s my book?” 


The above citations give the reader an idea of the development of 
some of Isabelle’s first language concepts. Since space will not permit 
a further detailed synopsis of her progress to date, some excerpts follow 
which are contained in my summary of her educational achievement 
down to December 1939, after one year of effort: 


(1) Isabelle has shown considerable progress in word recognition 


(2 


) 


in preparation for reading readiness. She identifies the printed 
forms of many words and of whole sentences. 

Her speech has improved noticeably. Her vocabulary is much 
increased. However, in expressing herself, unless cautioned, she 
is likely to run her words together. This may be accounted for 
by her inability to form all of her sentences correctly from the 
standpoint of grammatical construction and, in her attempt to 
speak her thoughts, her mental reaction out-speeds her motor 
speech reactions and a resultant jabber is noticeable. 
Isabelle’s writing has taken on splendid form. She writes with 
a steadiness and character which might do credit to an older 
child. 

She now comprehends numerical concepts, which, at first, were 
extremely difficult for her. She counts to 20, readily ; sometimes. 
beyond. She has acquired a knowledge of addition to 10. 


Isabelle listens attentively while a story is read to her. She re- 
tells the story in her own limited vocabulary, bringing out the 
main points. 
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(6) She is much interested in her rhythmic activities. She can inter- 
pret the tempo of a musical selection in various ways, and she 
can march and dance. Isabelle is anxious for Santa Claus to 
come. She says she wants a bicycle and a “real baby” and 
“Jingle Bells.” 


A summary dated June 1940, after a year and a half training, in- 
cluding items from my own notes and those of five student teachers, may 
give the reader an idea of Isabelle’s vocabulary of nouns, adjectives, 
verbs, etc., and her use of question forms: 


(1) Vocabulary between 1,500 and 2,000 words. (Lists of five stu- 
dent teachers. ) 

(2) Questions asked by Isabelle: (student teacher, B. J.) 
Why do crayons break? Why does the hand move around the 
the clock? Why does the paste-come out if one upsets the jar? 
Do you go to Miss Mason’s school at the University? Are you 
going to Church tomorrow? Does your dog sleep in your bed? 
What did Miss Mason say when you told her I cleaned my class- 
room? 

(3) Isabell now tells in detail the story of Little Black Sambo. 
(D. B., student teacher). 

(4) Isabelle recited Baa, Baa, Black Sheep. (M.V., student teacher). 

(5) Isabelle made up a story using it in a puppet show. (I.S., 
student teacher). 


Summarizing the twenty-two months of Isabelle’s speech and lin- 
guistic development, we find that she has progressed from her first 
spoken word to full length sentences, intelligent questioning, recitation 
of nursery rhymes, story-telling, and songs. She has a reading readiness 
vocabulary of words and sentences; she counts to a hundred; identifies 
coins; recognizes their numerical values; and performs arithmetical 
computations to ten. She has a well-defined sense of form in manuscript 
writing and evidences taste and discrimination in crayon work and 
painting. 

She is aggressive, often to the point of stubbornness; under certain 
conditions she shows extreme negativism. She has an excellent sense of 
humor and is an inveterate tease; she is given to temporization which 
she utilizes to delay an undesirable task, to divert attention from her 
mistakes or lack of knowledge, or to enjoy in others the exasperation 
which her actions provoke. 

She is highly imaginative and has an acute sense of the dramatic. 
She is very affectionate and lovable. Her first unsocial behavior which 
betrayed itself in antagonistic and often animalistic reaction, in the 
richness of her newly-acquired experiences, has changed to one capable 
of making adjustments in social situations. 

Here is a little girl now eight years old, who, in a period of less 
than two years, has made striking social adjustments to a living and 
hearing world after six years in a world of silence, fear, and isolation; 
a child who can communicate with others in speech after six and a half 
years of primitive gestiiring to a mute and deaf mother; a child who, 





304 JOURNAL OF SPEECH DISORDERS 


at six and a half years, bearing the semblance of a mental defective, 
after two years of changed environment, enriched experience, unremit- 
ting instruction, improved physical condition and appearance, is, at 
eight years, considered a child of normal intelligence. 

The factors of major importance which have been instrumental in 
effecting this change are: medical therapy, administered by the ortho- 
poedic surgeon, Dr. Harlan Wilson, and the staff of physicians and 
nurses of Children’s Hospital; enriched environment which, under the 
capable hands of Miss Eva Jansen, Superintendent of the Hospital, and 
her corps of attendants, unfolded to this child a new world of joyous 
and fruitful living, social adjustments to changed conditions, and a new 
experience in community life; education, directed by the author with 
the assistance of a group of fifteen student teachers in training. 

The long route by which this goal has been reached and the arduous 
task of selecting the proper educational techniques to bring about this 
change, together with the infinite patience and perseverance in over- 
coming the many obstacles which impeded the progress have been but 
briefly suggested in this short article. A future and complete report 
could draw upon the wealth of data accumulated during this two-year 
educative period, 

Speech has come to Isabelle. To what extent, if any, will her future 
adjustments in a speaking world be jeopardized by the years of isolation 
which delayed her acquisition of speech and language concepts? Who 
can say? 
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A COMPARISON OF THE KINAESTHETIC 
SENSIBILITY OF SPEECH-DEFECTIVE AND 
NORMAL-SPEAKING CHILDREN* 


Frances E, Patron 
Assistant in Speech Clinic 
University of Illinois 


Kinaesthesia is defined’ as “the sense by which muscular motion. 
weight, position, etc., are perceived,” and as* “the sense whose end 
organs lie in the muscles, tendons, and joints and are stimulated by 
bodily movements and tensions.” Watson® says that this stimulation 
“occurs most frequently in walking, talking, drinking, eating, etc.; that 
is, whenever an explicit bodily movement is made . . . Whenever a 
muscle .. . contracts or in any way changes its length or diameter under 
the influence of the motor nerves, the sensory endings in the muscles, 
in the tendons and in the joint surfaces are stimulated and can .. . 
arouse new motor impulses.” He adds that “it might be well to recall 
that even an extremely fine singer’s voice is little disturbed by anaes- 
thetizing the larynx with cocaine, which throws the cutaneous sense 
organs in the mucous surfaces out of gear, but does not affect the sense 
organs in the muscles and tendons.” 

Without the kinaesthetic sense the conditioned reflex of speech could 
probably never be established nor maintained. There must be a memory. 
whether it be conscious or unconscious, of the series of motor acts in- 
volved in the necessary respiration, phonation, resonation, and articula- 
tion before a sound or group of sounds can be reproduced. In babbling 
the infant repeats random sounds he makes accidentally at first. The 
stimulus for repetition at this time is probably almost entirely kinaes- 
thetic, though after a few repetitions the auditory sense may aid in this 
stimulation. When the adult repeats these random sounds made by the 
infant and applies them to objects, the kinaesthetic image becomes con- 
ditioned to the auditory image and to the visual image so that either 
may with practice evoke the sound originally made by the child. How- 
ever, until a sound or group of sounds has been repeated a sufficient 
number of times to create a kinaesthetic memory, it cannot be repro- 
duced at will. Thus the kinaesthetic sense is basically important in the 
first stages of speech. 

The kinaesthetic sense is also fundamental to speech at any stage 
of its development. It gives the individual an awareness of muscle ten- 
sions and the positions of the organs at the moment of initiating the 
sound; thus he senses which muscles to contract and the degree of con- 
traction necessary to start the sound. A continuous series of kinaesthetic 





*Reporting part of the research done under Professor Severina E. Nelson for 
an M.A., granted February 1942, by the University of Illinois. 

*Dorland’s The American Illustrated Medical Dictionary, 18th Edition, 1938. 

*Webster’s New International Dictionary, 2nd Edition, 1942. 

*Watson, J. B., Psychology from the Standpoint of a Behaviorist. J. B. Lippin- 
cott Company, Philadelphik, 1924, pp. 58-59. 
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impressions, at either the conscious or unconscious level, then accom- 
panies his speech. These impressions aid in arousing motor impulses 
to guide the organs involved through the series of related acts which 
make up speech. The results of these muscular contractions and relaxa- 
tions are then evaluated by the auditory sense, but this evaluation is not 
possible until after the motor adjustment has been made and a sound 
produced. True, speech is further complicated by the ideational and 
emotional aspects of language, but it is basically a motor activity for 
which the kinaesthetic sense, in conjunction with the auditory, tactual, 
and visual senses, is fundamental. 

Variations in the auditory sense are without doubt given due con- 
sideration in the etiology of speech disorders, especially articulatory. 
difficulties. The question then arises, might not variations in the kinaes- 
thetic sense also be a factor in speech disorders, being related particu- 
larly to difficulty in learning to articulate correctly. 

As a basis for a study of possible variations in kinaesthetic sensi- 
bility of speech-defective and normal-speaking children, 428 subjects 
from the elementary schools were given seven tests of kinaesthesia. 
These tests were adapted from those suggested in Starling’s Principles 
of Human Physiology* as tests for the accuracy of kinaesthetic sensi- 
bility. A description of the tests used follows: 


1. Extend the right arm as far as possible behind the back. Close 
eyes. Bring the right arm forward to touch the end of the nose 
with the tip of the index finger. 

2. Repeat the above with the left hand. 

3. Extend both arms to the side and back as far as possible. Close 
eyes. Keeping the arms extended, bring them forward at the same 
times to meet in front of the body so that the tip of the index 
finger of the right hand touches: (a) the tip of the index finger 
of the left hand. 

4. (b) the tip of the thumb of the left hand. 

5. (c) the tip of the little finger of the left hand. 

6. Extend the right hand over the head. Close eyes. Bend forward, 
touching the tip of the right index finger to the end of the big 
toe of the left foot. 

7. Repeat, touching the left index finger to the right big toe. 


A score of two points was given for each test performed on the first 
trial. A score of one was given for performance on the second trial. 
This made a possible score of fourteen points if all seven tests were 
performed on the first trial.° 


‘Starling, E. H., Principles of Human Physiology, 6th Edition, Lea & Febiger, 
Philadelphia, 1933, p. 280. 

‘The scoring and arrangement of these tests was suggested by Professor Laura 
J. Huelster, Department of Physical Education for Women, University of Illinois, 
Urbana, Illinois. 
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The 428 children tested were pupils in the Champaign and Urbana. 
Illinois, elementary schools, and they ranged in age from five to twelve 
years. The experimental group was made up of 214 children, 125 boys 
and 89 girls, who were members of the speech correction classes of 
these two towns. They all had articulatory difficulties, some being so 
great as to make the child’s speech almost unintelligible, and others 
sufficiently minor that the difficulty was corrected and the child dismissed 
from the speech correction group within a few weeks after these tests 
were given. The control group was made up of 214 children with nor- 
mal speech, chosen to match the speech cases in sex and age. 


Table 1 shows that the average age of the 214 speech cases was 
7 years 514 months, and that of the control group was 7 years 5 months. 
The distribution of the children in age groups is shown in Table 2. 
over half the children being six and seven years of age. 

A summary of the results of these tests is given in Table 3. The 
average score for the 214 speech cases was 5.832 and for their controls 
was 7.729, a difference of 1.897. This difference is almost one-seventh 
of the possible variation in score. Table 4 shows that the difference 
between these means was statistically significant. The probable error 
of the difference was .1428; this gives a critical ratio of 13.305, which 
is more than three times the critical ratio of 4 required for the results 
to be considered reliable.’ 


An examination in Table 2 of the differences between the mean 
scores of the children in the speech case group and those in the control 
group at the different age levels shows no consistent tendency nor any 
very great variation in these differences. An examination of the sex 
differences given in Table 3 shows the difference between the mean 
scores of the boys in the speech case group and in the control group 
to be 1.664, and the difference between the mean scores of the girls 
in these two groups to be 2.224. making a much greater difference 
between the scores of the two groups of girls than was found between 
the two groups of boys. 


Table 5 gives the distribution of scores for the speech cases and the 
control group. The largest number of speech cases, both boys and girls, 
made a score of 5. The largest number of subjects in the control group 
made a score of 8; the boys in this group showed a peak at 8, while 
there was an equal number of girls who made scores of 7 and 8. The 
secondary peak for both the speech cases and controls was at 7. 


*No children who stuttered, who had cerebral palsy, who had cleft palates or 
lips, or who were known to be mentally deficient or to have hearing losses were 
included in this group. 

"Garrett, Henry E., Statistics in Psychology and Education. Longmans, Green 
and Co., New York, 1937, pp. 215-217. 
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TABLE 1 
AVERAGE AGES OF SUBJECTS 


Speech Cases 
No. Average Age 
Be I cess nrnensencomionceasenteennenaeneniants’ 91.21 mo.==7yrs.7 mo. 
SIO scsimninsscsanvsecccoan nee eeaniesaaacen 87.86 mo. = 7 yrs. 334 mo. 
IR EE Seieieeninicidnionctan sontitenimahel gepnbiliabceus 89.58 mo. = 7 yrs. 514 mo. 
Control Group 
No. Average Age 
I ND asnecsicninnocnnsesssscleenelanipeecaaimeninanaes 90.55 mo. = 7 yrs. 614 mo. 
Be EE esiecsisoveindevenaiicinanpsonniamges 87.69 mo. = 7 yrs. 314 mo. 
- RS SP see 89.11 mo. == 7 yrs.5 = mo. 
TABLE 2 


AVERAGE SCORES ACCORDING TO AGE 
No. of Average No. of Average 


Age Group Speech Cases Scores Controls Scores Difference 
IE aroncecsneecesseendens 19 5.74 16 7.88 2.14 
TN 5.94 76 7.70 1.76 
FE rivkideiomdscinsmens 54 5.79 54 7.83 2.04 
= 42 5.79 42 7.67 1.88 
DOIN | 5e- vcceeswescencnect sce 17 6.23 16 8.01 1.77 
10 years and over........ 9 4.89 10 7.0 2.11 
TABLE 3 
SUMMARY OF TOTALS 
Speech Cases Average Score Controls Average Score _ Difference 
214 Total 5.832 214 Total 7.729 1.897 
125 Males 5.848 125 Males tale 1.664. 
89 Females 5.809 89 Females 8.033 * 2,224 
TABLE 4 
STATISTICAL RESULTS* 
Speech Cases Controls 
M2 = 5.832 Ml = 7.729 
SD =< 2.238 SD = 2.082 
ras = .103 PEM1 = .099 
Ml - M2 = 1.9 
PED = .1428 
D/PED = 13.305 


*Garrett, Henry E., Statistics in Psychology and Education, Longmans, Green, 
and Co., New York, 1937, pp. 41-44, pp. 215-217. 

Ml and M2—Means; SD—Standard Deviation; PEM1—Probable Error of the 
Mean; PED—Probable Error of the Difference; D/PED—Difference divided by the 
probable Error of the Difference, or the Critical Ratio. 
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TABLE 5 
DISTRIBUTION OF SCORES 
Speech Cases Control Group 
No. of No. of No. of No. of 
Score Males Females Total Males Females Total 
] 3 3 
2 7 5 12 ] ] 
3 10 9 19 ] ] 2 
4 13 10 23 8 2 10 
5 27 18 45 15 5 20 
6 16 13 29 9 13 22 
7 20 15 35 24 1g 42 
8 14 10 24 29 18 47 
9 7 4 11 19 9 28 
10 3 4 r 12 10 22 
1] A ] 5 3 8 11 
12 l ] 3 4 z 
13 1 1 
14 1 1 


The consistency of distribution and the strong statistical reliability 
of the results both point to the tendency of children with articulatory 
dificulties to have lower kinaesthetic sensibility, as measured by these 
tests. We can, therefore, conclude that variations in kinaesthetic sensi- 
bility may be a factor in inaccuracies in articulation in children. 

The results of this study of kinaesthetic sensibility indicate that 
attention to the kinaesthetic aspects of speech during speech re-education 
is important because the child with articulatory difficulties may be less 
well endowed with the kinaesthetic sense and may need secial training 
of the awareness of this sense to help him overcome an inadequacy along 
that line. In the speech re-education of a child whose hearing is below 
normal we make an effort to teach him to attend more carefully to the 
auditory stimuli he does receive. It may be that in training a child with 
lower kinaesthetic sensibility, it is likewise necessary to teach him to 
attend more carefully to the kinaesthetic impressions he receives, to 
bring the use of that sense from an unconscious to a conscious state, 
thereby strengthening it and aiding the child to overcome whatever 
barriers this deficiency presents to learning the motor patterns necessary 
for acceptable speech. 

Summary 


A consideration of the kinaesthetic sense shows that it, in conjunc- 
tion with the other senses, is fundamental to correct speech. 

A comparative study of the kinaesthetic sensibility of 214 children 
with articulative disorders and 214 normal-speaking children shows that 
the normal-speaking children tend to make higher scores than the speech- 
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defective children on these tests. A statistical examination of these 
figures shows them to be reliable. 


Thus we may conclude that there is a tendency for these speech 
cases to have less kinaesthetic sensibility, as measured by the tests listed 
above, than do their controls. With the kinaesthetic sense bearing as 
much importance to speech as it does, a variation in kinaesthetic sensi- 
bility may well merit consideration as a possible factor in articulatory 
difficulties in otherwise apparently normal children. 
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A SIMPLE METHOD FOR TESTING THE 
HEARING OF SMALL CHILDREN 


Haran Bioomenr, Ph.D. 
University of Michigan 


In the examination of young children who have speech defects, the 
speech diagnostician frequently finds it dificult or impossible to use 
a pure tone audiometer to examine the hearing of these children. The 
main problem which confronts the examiner is that of motivating the 
child to respond satisfactorily to the stimulus of a pure tone. This 
article presents a method devised by myself and Mr. E. W. Bilto to 
facilitate the administration of hearing tests to children from three to 
six years of age. 

Several procedures have been described whereby the hearing of chil- 
dren may be tested. Notable among these is one by A. W. G. Ewing’ 
who has described a rather elaborate “tunnel test” which can be used 
for this purpose. This method has the disadvantage that it requires 
considerable elaborate equipment and hence is unavailable to most 
clinics. Guilder and Hopkins? have also described a very practical 
method which is especially useful in testing children who may have a 
high degree of hearing loss. Our method is a simple one which can be 
used successfully for the majority of intelligent children in the three 
to six year age group who have sufficient usable hearing to respond to 
verbal direction. li nas an advantage over the methods mentioned above 
in that it requires no elaborate equipment. and may be applied with 
only a few minutes of instruction to the child. 

In the use of this method, we provide a game situation to stimulate 
the interest of the c: ld in responding to the pure tone of the audio- 
meter. The necessary equipment consists of a pure tone audiometer 
and several 814 by 11 white cards on which have been drawn or pasted 
colored pictures of objects which the child normally associates with 
the production of some sound. Care is taken to choose objects which 
are ordinarily of interest to small children. Almost any pictured object 
of this type will be satisfactory so long as the child can recognize it 
as an object capable of making a sound. We have used, for instance, 
pictures of trains, airpianes, birds, Indians, lambs, et cetera. Those 
pictures are best which show one animal “talking” to a person or to 
another animal. The pictures should be arranged one to a card and 
should be rather simple. An elaborate picture with many other objects 
in the background tends to distract the child and to confuse his response. 

In preparation for the test, we show the picture to the child and 
explain that we are going to let him hear the bird sing or the train 
whistle. We then hold an earphone to his ear and allow him to hear a 


"Ewing, A. W. G., Aphasia in Children. 

*Guilder, Ruth P., and Hopkins, Louise A., “Program for the Testing and 
Training of Auditory Function in the Small Deaf Child During Pre-school Years,” 
Volta Review, Pt. 1, January 1935, pp. 5-11; Pt. 2, February 1935, pp. 79-84. 
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tone appropriate to the object. For example, a low-pitched tone, 256 
cycles per second, can be used in conjunction with a picture of a train; 
a high pitch, 8,192 cycles per second, can be used for a bird. The 
child’s imagination can be stimulated, of course, and exact correspond- 
ence of tone and object is not necessary. It is then explained to the 
child that he can stop the sound by putting his finger over the whistle 
of the engine or over the mouth of the bird. That is, the child is to touch 
the bird, train, etc., as soon as sound is made and to lift his finger as 
soon as the sound is interrupted by the examiner. This gives the exam- 
iner opportunity to observe two responses for each sound. The exam- 
iner watches for the child’s response to the stimulus of the tone just as 
he would watch the light signal in giving the test to an adult. The 
remainder of the test is administered in the routine manner, using suc- 
cessively diminishing intensities of tone until the child no longer re- 
sponds to the stimulation. 

Inasmuch as it is difficult to keep a child interested in such a test 
for more than fifteen or twenty minutes, it is our custom usually to give 
a partial test of not more than four frequencies for each ear at the first 
examination. For this purpose we usually employ frequencies 256, 1024, 
4096 and 8192. Whenever a significant loss is indicated by this test, a 
more complete examination is administered at a later date. 

An examiner who uses this method may, of course, devise numerous 
modifications of the techniques which may be useful in adapting the 
test to different children. We have used this method of testing at the 
University of Michigan Speech Clinic for over a year and have found 
it to be very satisfactory. 
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RESEARCH CONTRIBUTIONS TO VOICE 
IMPROVEMENT 


Wusert Pronovost, Ph.D. 
Queen’s College 


Among the factors in effective voice production and usage are breath 
control, initiation of tone by the vocal cords, and variety of the pitch, 
loudness, duration and quality of that tone. Voice Science Laboratories 
have been analyzing these factors, and the experimental results have 
direct application for the teacher of voice improvement. The experi- 
ments may provide objective verification of techniques already in use, 
or they may suggest new techniques. This paper will discuss the appli- 
cation of the results of some of these researches to techniques for im- 
proving functional disorders of voice. 

In the production of voice, the pressure of air from the lungs sets 
the vocal cords into vibration. Inspirations occuring during the inter- 
phrasal pauses in speech provide the necessary supply of air to the 
lungs for this process as well as for the vital process of oxygenation of 
the blood. Researches reported by Gray (11) and Barnes (1) indicate 
that the type of inspiration, i.e., thoracic, medial or abdominal breath- 
ing, and vital capacity are not of prime importance in tone production. 
Gray reports experiments that show that although more than 50 per 
cent of his subjects used abdominal breathing, there was no relationship 
between the type of breathing used and the ability to produce effective 
tones. In fact, one experiment showed that ability to produce tone was 
best when the student did not concentrate on any particular type of 
inspiration. The only exception was clavicular breathing, which is to 
be avoided. Barnes compared the vital capacity of a group of subjects 
with their oral reading ability as determined by the judgments of an 
audience. He found no relationship between oral reading ability and 
vital capacity. In inspiration the important task is to keep a supply 
of air in the lungs. Since pauses between phrases occur frequently in 
average speech situations, the supply of air can be maintained by x Bee 
frequent inspirations during these inter-phrasal pauses. As far as in- 
spiration is concerned, the problem case is the student who runs out of 
breath before he completes a phrase. Such a student should be drilled 
on proper phrasing with instructions to take short inspirations during 
the inter-phrasal pauses. 

Control of expiration is of great importance in speech. The expira- 
tory movements in speaking and singing are described in experimental 
studies by Stetson and Hudgins (20,21). At the beginning of the ex- 
piratory cycle there is tension of both the thoracic and abdominal 
muscles of respiration, which results in a fixation of the rib cage. The 
diaphragm and thoracic muscles of inspiration remain tense to prevent 
rapid emission of air from the lungs. They relax gradually under the 
greater pressure of the abdominal muscles which cause a slow recession 
of the abdominal wall and a corresponding decrease in the size of the 
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rib cage. This action of the musculature tends to conserve the supply 
of air in the lungs for continued tone production throughout the entire 
phrasal units of speech, It forces t’ > air outward at the pressure neces- 
sary for tone production, and allo for variations in pressure to pro- 
duce tones of different loudness. ‘The teacher of voice. improvement 
should, then, instruct the student to maintain both the thoracic and 
abdominal muscle groups in a state of tension, and to produce tone with 
a gradual inward movement of the abdominal wall. By placing a hand 
over his abdomen, the student can feel and see the inward movement. 
However, the most effective breath control for speech is accomplished 
when the inward movement is almost imperceptible. 

An effective voice quality is dependent in part upon the proper initi- 
ation of tone by the vocal cords. This requires appropriate control of 
the pitch, loudness, and duration of the vocal tone. 

An individual’s “natural” pitch level has been defined as that pitch 
level at which the voice will be most effective. Readjustment of a per- 
son’s pitch level to his “natural” level is often necessary in voice im- 
provement. Many clinical methods for determining this “natural,” 
“optimum,” “normal,” or “best” pitch level have been suggested in 
voice improvement texts, An investigation of the relative validity and 
reliability of these methods (5,17) experimentally determined one 
method to be more accurate, reliable, and convenieht to use than any 
of ten methods studied. This method locates the individual’s natural 
pitch level at a point one-fourth of the total singing range, including 
falsetto, above the lowest note that could be sung. The study was con- 
fined to adult males whose voices were judged to be superior by a group 
of speech experts. Snidecor (18) locates the pitch level of superior 
female voices at a point one-fifth of the total singing range, including 
falsetto, above the lowest tone in that range. The natural pitch level 
for all adult males in the former study closely approximated C below 
middle C, while the adult females in the latter study all used pitch 
levels close to G sharp below middle C. This indicates the possibility 
of a “preferred” pitch level for each sex, since the superiority of the 
voices analyzed was determined by the auditory judgments of these 
voices by experts. Obviously, all persons should not be trained to use 
the “preferred” pitch level; individual differences in laryngeal struc- 
ture will prohibit this in many instances. However, the existence of 
a “preferred” pitch level for superior voices suggests that individuals 
be trained at a pitch level between their “natural” pitch level and the 
“preferred” pitch level for their sex. The exact location of the pitch 
level between these two should be determined by exprimentation. Ad- 
justment of the pitch level according to the above methods, in addition 
to improving the voices of persons whose pitch levels are obviously too 
low or too high, may aid in improving functional huskiness, harshness, 
and hoarseness. Variety or flexibility of pitch, necessary for effective 
voice usage, takes place above and below the natural pitch level and 
will be discussed later. 

Elimination of undue tensions in the larynx is necessary for effective 
voice production. Requesting his subjects to phonate in a harsh voice 
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quality, Brackett (3) photographed their larynxes in color and observed 
the resulting inflammation and tension in the vocal cords and surround- 
ing structures. The reduction of tension and return to normalcy was 
accomplished when the subjects phonated in a soft voice. Relaxation of 
the larynx during phonation can be effected by instructing students to 
produce a soft tone on an exhalation begun at the height of a yawn. 
When the relaxed soft tone is produced, the student can increase the 
sound gradually to normal loudness. This technique is useful in over- 
coming the glottal attack so common to vowel production. After prac- 
ticing the above drill, the student should speed up the time of increase 
from soft to normal loudness until it is barely perceptible. The drill 
can be applied to isolated vowels and then to words beginning with 
vowels before it is used in connected speech. 

Functional breathiness is due to inadequate approximation of the 
vocal cords so that all of the air passing through the glottis is not set 
into vibration. The Bell Telephone Laboratory high speed motion pic- 
tures of the human vocal cords (12) show “that the cords close together 
very feebly, or, in fact, may not close entirely at a very low volume,’ 
while at a high volume they close firmly and may remain closed for 
an appreciable time.” If students with functionally breathy voices are 
instructed to phonate vowels in a loud voice, the breathiness usually 
disappears. The loudness level at which the breathiness disappears 
varies with the individual case. In using this technique, it is advisable 
to instruct the student to increase the loudness gradually to the desired 
level. The student, usually, will insist that he is shouting, but in most 
instances the loudness at which the breathiness disappears is not too 
great for average speech purposes. It appears to be too high only to 
the student concerned. If the point of disappearance of the breathiness 
is too loud, the student can be instructed to obtain a non-breathy tone 
and then decrease the loudness gradually as he maintains the non-breathy 
tone. Care must be taken to use the natural pitch level, and to prevent 
excessive laryngeal tension. This can be accomplished by beginning 
phonation at the height of a yawn, at the natural pitch level, and then 
increasing the loudness to the desired level. 

Such functional defects of tonal initiation as harshness and gutteral 
quality often require adjustment of the duration of the laryngeal tone 
and the rate of utterance. Usually the duration of tone is too short to 
allow for effective resonance. Research by Franke (6,9) shows that an 
oral reading rate between 140 and 185 words per minute will be judged 
as normal. i.e., neither too fast nor too slow. Pronovost (17) and 
Snidecor (18) report the average rate of reading for individuals with 
superior voices as 165 and 161 words per minute. respectively. Further 
analysis of the duration factor in superior speech in the latter experi- 
ments indicates that 75 per cent of the total speaking time was spent 
in phonation. Of the time spent in pausing, 80 per cent was on the 
pauses between phrases. and only 20 percent on the pauses within 





"The Bell Telephone Laboratories use the term volume in the report of their 
investigation. For the purposes of this paper, it can be considered synonymous with 
loudness. 
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phrases. This indicates little interruption of phonation within phrases. 
Visual inspection of the graphical speech scores of these experiments 
shows that the interruptions of phonation occur on the voiceless conso- 
nants, and occasionally on pauses for emphasis. Bender and Kleinfeld 
(2) point out that “the vowel is the vehicle of voice in speech.” The 
graphical speech scores of the former experiments show also that the 
greater proportion of phonated time is spent on the vowels, primarily 
on the vowels in the stressed words and syllables. In devising drills 
for control of the duration factor in speech, it is advisable to choose 
material containing as few voiceless sounds as possible. The phrasal 
pauses should be clearly indicated, and the vowels in the stressed syl- 
lables underlined. The student should be instructed to read the material, 
prolonging the underlined vowel sounds, and attempting to avoid inter- 
ruption of phonation within each phrase by linking the words together. 

Effective voice usage requires variety or flexibility of the four basic 
attributes of voice: pitch, loudess, duration, and quality. Research data 
is available on flexibility of pitch, loudness and duration, and this paper 
will discuss these three only. 

The fact that pitch flexibility is directly related to vocal effectiveness 
is demonstrated by Murray and Tiffin (15). who report that poor voices 
have a pitch range in speech of only one-third of an octave while 
trained voices have speaking ranges of one octave. Pronovost (17) and 
Snidecor (18) found total speaking ranges of 10 tones, i.e., one and 
two-thirds octaves, for superior voices, although the effective speaking 
range was slightly more than one octave. Fexibility of pitch within 
phrases was accomplished primarily on inflections, with both downward 
and upward inflections having an average range of one-third of an 
octave. There were more downward than upward inflections, so that 
the general intonation pattern was downward. Flexibility of pitch was 
also accomplished by abrupt shifts of pitch, usually upward, between 
the phrases, and these shifts were about two-thirds of an octave in 
extent on the average. Voice improvement texts provide drills on inflec- 
tions and intonations which are useful in developing the amount of 
flexibility reported by the above experiments. 

Research by MacIntosh (5, 14) indicates that pitch flexibility is re- 
lated to the average pitch level used. He instructed superior speakers 
to use higher and then lower pitch levels than their natural pitch levels 
and studied the effect upon pitch flexibility. The subjects increased the 
flexibility when instructed to raise the pitch, and decreased the flexibility 
when instructed to lower their pitch. They were also instructed to use 
more and then less flexibility than their normal amount. For wider 
flexibility, the average pitch level was raised. For narrower than normal 
flexibility. the pitch level was lowered. Thus. not only may monotonous 
voices be improved by raising the pitch level, but the adjustment of 
the pitch level to a higher one may be aided by drills to increase flexi- 
bility. Monotonous high-pitched voices present a difficult problem be- 
‘cause attempts to get more flexibility tends to result in the maintenance 
of the high pitch level. One solution is to instruct students with high- 
pitched voices to practice in a monotone at a level below their natural 
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pitch. Then, drills for flexibility will tend to bring the pitch up to the 
desired natural level. 

Voice improvement texts provide poetic and dramatic selections of 
an emotional nature to increase the flexibility of pitch and other varia- 
bles of voice. The findings of Fairbanks and Pronovost (8) and Fair- 
banks and Hoaglin (7) verify the usefulness of such drills. These 
experiments studied the pitch and duration characteristics of emotional 
and factual material as read by competent actors. The actors used much 
greater flexibility of both pitch and duration in the emotional] selections 
than in the factual non-emotional selections. Although no objective 
analysis of loudness and voice quality was made, it was apparent from 
auditory judgments that the emotional readings also used greater flexi- 
bility of these vocal characteristics. This increased flexibility of voice 
in dramatic and emotional speech is further verified by the researches 
of Cowan (4), Goates (10) and Lynch (13). 

Vocal variety is directly related to emphasis, which is accomplished 
by changes in pitch, intensity,* duration, and quality. Experimental 
studies by Ortleb (16) and Tiffin and Steer (22) show that emphasized 
words, when compared with unemphasized words, use a higher pitch, 
greater intensity, and a longer duration of phonation. There is also 
a tendency to pause before or after the emphasized words. Emphasis 
usually employs three or more of these techniques at the same time. 
Emphasis by means of intensity, according to Steer and Tiffin (19), 
occurs on nouns, verbs, adjectives, and adverbs, while prepositions, con- 
junctions, articles, and auxiliary verbs receive relatively little intensity. 
Emphasis is dependent upon the meaning to be conveyed. Students can 
readily recognize the important words which should be emphasized. 
Flexibility of voice can be accomplished by conscious attempts to change 
the pitch, loudness, or duration of the words to be emphasized. Although 
it is advisable to instruct the student to change only one variable at a 
time, he will usually change others without realizing it. 

These principles of vocal variety for emphasis also provide a means 
for developing control of the initiation of tone by the vocal cords during 
connected speech. Voice cases requiring a higher pitch level can raise 
the pitch on the emphasized words; those requiring prolongation of 
tone or increase in loudness can control these factors on the emphasized 
words. 

Thus, the results of research in voice studies have practical applica- 
tion for the teacher of voice improvement. Significant research on 
phases of voice production and usage not discussed in this paper have 
already been completed. More scientific knowledge is needed, especially 
on problems of voice quality. The Voice Science Laboratories through- 
out the country are now engaged in such research, and the results will 
have important implications for voice improvement techniques. 

*The researches reported measured intensity changes in decibels. Loudness is 
dependent in part upon sound intensity. 
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EAR PREFERENCE 


Gorpon E. Peterson 
Ball State Teachers College 


For many years laterality has received constant attention by speech 
pathologists. The study of sidedness has been assumed particularly sig- 
nificant in the case of stuttering, though the numerous investigations 
have attached varying degrees of importance to laterality as an etio- 
logical factor. One of the most recent and extensive publications indi- 
cates that laterality has no significance in the case of stuttering.’ A 
group of seventy stuttering children were matched with a control group 
of seventy non-stuttering children. Twenty different factors in writing 
and laterality were studied, and it was concluded: “The differences 
found between the groups of stutterers and non-stutterers were so small 
that if any relationship between stuttering in children and any of the 
factors enumerated immediately above exists, it must be a relationship 
that is operative only in rare cases.’ 

Though the general significance of laterality is still obscure, it is 
very probable that the laterality examination will continue to be a diag- 
nostic routine in the speech clinic, particularly for cases of stuttering. 
The examination is ordinarily conducted to determine the basically pre- 
ferred foot, hand, and eye. While the feet and hands are primarily 
motor organs, the eye is a sense organ. The reason for considering the 
eye in the examination of laterality has been discussed by Parson.* 

It seems strange, however, that the laterality characteristics of the 
sense organ which makes oral communication possible have not received 
investigation. Just as eyedness is normally indicated by the eye pre- 
ferred for sighting, so it seems that earedness should usually be indi- 
cated by the ear preferred for listening in situations where a choice is 
necessary. 

Although extensive study of sound localization and binaural] hearing 
has been made,‘ there is almost no comment in the literature on ear 
preference. A study of “The Acuity of Hearing of Left-Handed and 
Right-Handed Children” was made by Griggs, Choyce, Hill, and Ker- 
ridge.’ When employing auditory stimulation in articulatory training, 
Myfanwy E. Chapman advises “That stimulation should be through the 
right ear, if the student is right-sided, and through the left ear if he is 
left-sided.” 


*Spadino, E. J. Writing and Laterality Characteristics of Stuttering Children. 
New York: Bureau of Publications, Teachers College, Columbia University, 1941. 

"Ibid. p. 74. 

*Parson, Beaufort Sims. Lefthandedness. New York: The Macmillan Com- 
pany, 1924. 

‘Stevens, Stanley Smith, and Davis, Hallowell. Hearing. New York: John 
Wiley and Sons, Inc., 1938. Chapter 6. 

*Briggs, G., Choyce, D. P., Hill, J., and Kerridge, P. M. T. “The Acuity of 
Hearing of Left-Handed and Right-Handed Children. The Journal of Physiology. 
1939, 96, 48p-49p. Abstract. 

*Chapman, Myfanwy E. “The Speech Clinician and the Classroom Teacher 
Co-operate in a Speech Correction Program.” The Journal of Speech Disorders. 
March 1942, Volume 7, Number 1, p. 58. 
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The present study was designed to determine whether an ear prefer- 
ence does normally exist. The apparatus consisted of an earphone, 
mounted on an adjustable stand, and placed on the output of a beat 
frequency oscillator, This apparatus was then place symmetrically on 
a small table located in the laboratory. The subjects were asked to 
stand squarely in front of the earphone at a distance of a few inches. 
The earphone was adjusted to the level of each subject’s ears and he 
was then instructed to give a verbal signal when he heard the tone. The 
intensity control on the oscillator was turned up very slowly and if the 
subject made no move to listen closely, he was told that he could lean 
forward if he wished. At this suggestion subjects usually inclined for- 
ward and rather consistently placed one ear or the other close to the 
earphone. Three different frequencies were used, thus affording three 
different trials. The subjects were tested on three different dates. The 
following table is a record of the three different trials on these three 
dates. 





TABLE 1 
A RECORD OF THE THREE SETS OF DATA TAKEN ON DIFFERENT DAYS. 
EACH SET OF DATA INVOLVED THREE TRIALS. 
I II III Total Number 
Subject Trial Number Trial Number Trial Number _‘ Times Preferred 
Number 1 2, 2 1 2 3 1 2 3 R LM 
l x = @ a: 2 & 7. = SS 9 
2 R L M R L L ML L 2 $ 2 
3 R LM R L L an &@ & 5 3 |} 
4 R R R MM R . &@ & 7 2 
5 R R R RK R R KR RR 9 
6 R R R R RR R n On 9 
7 — 2. r & RR s AR R 9 
8 R R R x % & R R R 9 
9 nn R R R Lb \# R t 2 
10 R R R R R R R R R 9 
1] R R R M R L R R R e, 2°°9 
12 R R R R R R mR RK RK 9 
13 R R nn Mm om ~ ma. om 9 
14, LD bk & xn RL n & & 5 4 
15 R b&b © mn & WK R RK R t 2 
16 n at. i KR ok On R RR &K 9 
17 mx 8 R R R re mR. & 9 
18 G&G Ls L na a OR OL 3 6 
19 “ae ay mk & RR a ae 6 3s 
20 R R L M RR L mn & Lb 5 $3 1 
2] R M M R R R a s (i 2 
22 > & M R R L Rs . oe I 
23 MM L rn R R R 6 | 2 
24 LL se oe i in b&b & L 9 





R—Right L—Left M—Mixed 
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In the earedness tests the term mixed was used either to indicate that 
first one and then the other ear was used during the same trial, or that 
the head was not turned, so that neither ear was placed nearer the sound 
source. 

Of the 24 subjects, ten chose the right ear for all of the nine trials, 
and one chose the left ear for all nine trials. If we consider a minimum 
of two inconsistent choices as an indication of lack of strong ear prefer- 
ence, then the other 13 subjects showed varying degrees of ear prefer- 
ence for listening to the sound source. 

If in any three trials we take only one inconsistent choice as an 
indication of lack of strong ear dominance; only 19, or slightly less than 
50%, of the 39 sets of three trials each would have indicated a definite 
ear preference. 

Conclusion: This study was an experimental attempt to discover 
whether individuals normally prefer the same ear in listening to a source 
of sound in which a choice of one ear or the other is required. The 
apparatus consisted of an earphone, driven by a beat frequency oscil- 
lator. 

Forty-five and eight-tenths percent of the subjects consistently chose 
the same ear for listening to the sound source, and 54.2% of the cases 
made at least two inconsistent choices in the nine trials. It thus must 
be concluded that to varying degrees, individuals do prefer the same 
ear when listening to a localized sound source. This variation in strength 
of ear preference is, of course, consistent with the majority of findings 
concerning other laterality characteristics. 

No attempt is made at this time to consider the significance of ear 
preference, éither for speech defectives or for normal speakers. The 
relationship of ear preference to auditory acuity and to other laterality 
characteristics will be treated in subsequent studies. 

As an ear dominance does appear to exist, and as hearing is an 
essential part of speech, it seems reasonable to conclude that ear prefer- 
ence should be considered in laterality examinations, 
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A GROUP OF 59 STUTTERERS 
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It is quite generally agreed by authorities in the field of speech 
pathology that the psychological involvement in the stuttering case is 
of great significance. Speculation woild postulate a degree of social 
maladjustment connected with severe stuttering. One would expect to 
find mention of the social aspect of stuttering in any treatise dealing 
with this subject—and indeed, most of the authors do mention this 
factor. Personality factors involved in stuttering have been dealt with 
in the literature. In this study an attempt was made to narrow such 
approaches to three objective tests of social attitudes. 

The purpose of this study is to compare some social attitudes of a 
group of stutterers, as measured by three paper and pencil tests, with 
the norms provided by standardization of those tests. Do the stutterers 
enrolled in three speech clinics vary in attitudes toward speaking, as 
compared with unselected speech students? Have they had less experi- 
ence in participation in various speech situations and activities? How 
does this group of stutterers score on tests purported to measure morale, 
social adjustment, family relations, emotionality, and economic con- 
servation? Do their attitudes and reactions to such social behavioral 
aspects deviate from the norms? This study is an attempt to give some 
answers to questions such as these. 

Three tests were administered to the stutterers who served as sub- 
jects in this study, in an attempt to measure some social attitudes. The 
following tests were administered: Speech Attitude Scale, Form F, and 
Speech Experience Inventory, Form C, both devised by Franklin H. 
Knower; and Personal] Inventory Schedules (for Women and for Men) 
by John G. Darley, the University of Minnesota (later published as the 
‘Minnesota Personality Scale.”) This test is made up of five divisions. 
measuring five different aspects of personal adjustment: Morale, Social 
Adjustment, Family Relations, Emotionality, Economic Conservatism. 

The 59 stutterers who served as subjects in this study were enrolled 
at the time of testing in the speech clinics at Western Michigan College 
of Education, Kalamazoo, Michigan; the State University of lowa; and 
the University of Minnesota. Composing the group were 50 male stut- 
terers and 9 female stutters ranging in age from 17 to 34. All of the 
subjects were receiving clinical treatment. 

All of the tests were administered under a clinician’s supervision 
according to standardized directions. The scoring of them was done by 
one person. Statistical treatment and analysis of the test results made 
possible a comparison of these results with the established norms of 
the various tests. 
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The group of stutterers to whom the three tests were given scored 
significantly lower in the Speech Attitude Scale than the unselected 
group of speakers to whom they were compared. According to the func- 
tions of the test as set forth by the author of it, this would seem to 
signify that, as a group, they were less “confident and enthusiastic in 
their use of speech,” “enjoyed speaking” to a lesser degree, and had less 
“poise” in so doing. 

This same group of stutterers, when given the Speech Experience 
Inventory, scored significantly lower than the comparable groups of 
unselected speakers. This would indicate that behavior tendencies as 
well as attitudes deviate significantly from the norms, and that “the 
individual (in this group) has used speech processes in social situa- 
tions” to a lesser extent. (Quoting from the functions of the test as 
stated by the author of it.) 

Of the five factors of adjustment measured by the Personal Inven- 
tory Schedules, in one part only were found significant differences be- 
tween the stuttering group and the scores provided by the norms. This 
was Part II, which is composed of items measuring Social Adjustment. 
The negative findings concerned with the other four factors seem sig- 
nificant in suggesting there is not a generalized inferiority—as might be 
postulated. 

The results of the three paper and pencil tests administered to a 
group of 59 stutterers in three midwestern speech clinics indicate that 
the stutterers as a group have “inferior” speech attitudes as judged by 
their position on the standardized scale of that test; have had less speech 
experience, as shown by their compared rating on the scale of the 
“Speech Experience Inventory”; and, rate significantly “lower” in social 
adjustment as measured by Part II of the Personal Inventory Schedules, 
than groups of unselected speakers to whom they were compared. 
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AN ORGANIZED APPROACH TO THE 
THERAPY OF STUTTERING 


STran.Ley AinswortH, M.A. 
Public Schools, Coleraine, Minnesota 


This paper is intended as a brief and non-technical presentation of 
an approach to the treatment of stuttering. It is a method which has 
proved useful in dealing with stutterers of all ages in my own clinical 
work, and it is hoped that other clinicians may also make some use of 
it. The idea is an outgrowth of the desire to develop a method of treat- 
ment which would allow the clinician to apply the eclectic point of view 
in an organized fashion. In any case of stuttering, the clinician is faced 
with three general possibilities. He may continue to apply a single 
line of treatment which has proved successful in some cases and ignore 
the frequent failures in adjusting the stutterer and alleviating his symp- 
toms. Or he may appreciate the necessity for using a wide variety of 
techniques and therapies to cope with many cases. There is the danger 
that this may lead to the adapting of a completely eclectic point of view 
which may result in a “shotgun” method—an application of this and 
that therapy because it sound good or because it is new. The third 
alternative is to build a general framework or pattern that is broad 
enough to include all desirable therapies but which provides a basis 
for applying them in the most efficient way. The following ideas were 
developed in an attempt to carry out this third general approach. 

Since therapy is to be the main consideration, it is not the purpose 
of the writer to develop a theory or even an integration of theories of 
the basic causes of stuttering. But the clinician must necessarily be 
concerned with the immediate. precipitating causes of the blocks that 
are heard. Treatment can never begin with a stutterer who has stuttered 
for the first time—that is, it cannot be caught at the onset. Therefore, 
from the practical angle. the clinician must accept the stutterer as he 
presents himself—with all the complexities of personality that have 
existed, developed, and changed for a shorter or longer period of time. 
The following approach to the clinical treatment of stuttering is based 
on the assumption that several different types of therapy are necessary 
to bring about adequate improvement in the speech of some stutterers. 
A particular group of techniques is very often useful only in reducing 
frequency and severity of stuttering in a certain area of causation— 
another entirely different set of techniques may be necessary to further 
decrease the severity of an individual’s speech problem. Thus, the idea 
in this is quite opposed to what is practiced in many cases. Therapy is 
applied in one general direction—such as voluntary stuttering by means 
of the bounce pattern—and all corrective work built around this. And 
since partial success is obtained in this way, it is thought that ultimate 
relief will be brought about only by a prolonged and intensified con- 
tinuation of this same general set of techniques. Why the writer does 
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not agree with this assumption will be brought out in the following 
pages. 

The purpose of this paper, then, is to organize the approach to the 
treatment of stuttering in such a way that all clinicians may use a 
standard method of attack, yet in actual procedure does not result in 
stereotyped treatment which neglects some of the important immediately 
causative factors, nor does it incur the dangers of a “shotgun” eclectic 
method. 

Let us begin with the stutterer as he presents himself to the clinic. 
The stuttering which he displays may be the immediate result of three 
general groups of causes, or “areas of causation.” He may be having 
blocks or breaks in rhythm for one, two, or all three of the following 
reasons: 

1. Because he cannot help it. That is, due to some neuromuscular 
involvement, coordination of the speech musculature breaks down and 
results in a block. 

2. Because of psychological maladjustment. This area accounts for 
a tremendous group of widely variant causes. Regardless of whether 
or not strong psychological elements were involved originally, it is a 
fact that as a result of the stuttering itself, reactions have been developed 
in every case in response to that stuttering. And these reactions may 
bring about additional blocks. 

3. Because of habit. It is inevitable that this particular form of 
speech has developed strong habit elements, or specific habitual re- 
action patterns, simply because this is the kind of speech that this person 
has been using. (Habit is recognized as “psychological” in nature, but 
in the stutterer it often is such an important element that it deserves 
treatment as a separate area.) Closely connected with this is the habit 
of careless speech—a fault the stutterer may have as frequently as the 
normal speaker. General carelessness—a habit—may be directly re- 
sponsible for some of the blocks. 

Thus, the stutterer who faces the clinician may be stuttering now as 
a result of any or all of the above reasons. (And different stutterers 
show a difference of emhasis in regard to these general causative factors. 
Let us use a much simplified illustration. If, during fifteen minutes, a 
stutterer blocks fifty times, each interruption may not have been due 
to the same area of causation. Ten breaks in rhythm may have been 
neuromuscular blocks, fifteen may have been due to psychological 
causes of various sorts, and the rest due to habit. Another stutterer may 
show quite a different emphasis.) The general approach, then, must 
be to reduce the severity and frequency of stuttering due to factors in 
each of the above mentioned areas. Each area requires a specific group 
of techniques or methods of attack in order to be eliminated as a pre- 
cipitating cause of the stuttering. When a reduction of stuttering has 
been accomplished to a considerable degree in one area, it is possible 
to move on with therapy directed against the other areas, if it is neces- 


sary. 
Of course, it must be recognized that specific therapies overlap in 
their effect. Nor is it necessary or possible to apply at one time only 
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those techniques which are concerned with one area. In actual practice, 
two or even three areas may be attacked at once. The important thing 
is that the clinician know exactly why and what he is doing with a par- 
ticular therapy and stutterer, and that a certain group of techniques is 
being emphasized because the immediate, principal cause of the stutter- 
ing seems to be in a specific area. Thus, stuttering as a result of causes 
in this area, is reduced. 

Obviously, if this approach is used, the principal problem of the 
clinician at first is one of diagnosis—a determination of what “kind” of 
stuttering is predominant in the individual facing him. This takes time 
in order to make an adequate judgment, but very soon some rather 
sound assumptions may be made on the following basis: If the stutterer 
presents no symptoms of spasticity, poor coordination, or a history of 
a change of handedness, it is fairly safe to assume that neurological 
involvement is not an important element in the immediate problem. 
This is especially true if the stutterer is able to prevent stuttering symp- 
toms under a variety of situations. And if neither poor coordination 
nor laterality confusion is present, there is very little that can be done 
in regard to any neurological involvement. 

Evidence that strong psychological elements exist can be discovered 
in several ways. The stutterer’s attitude toward his blocking is eloquent. 
Experiment with voluntary stuttering and speech in different situations 
may reveal a great deal. A listing and analysis of the situations which 
cause a great increase in stuttering may show us much, Good case his- 
tories are helpful. In general, it may be said that if a stutterer is made 
miserable by his stuttering and does outlandish things to avoid or con- 
ceal it; if certain situations or a type of situation brings about a marked 
increase in severity and frequency of stuttering; if there is present poor 
environment and a personality that is obviously maladjusted—if any 
or all of these are present, then we may safely assume that most of his 
stuttering is due largely to psychological elements. (A great many older 
children and adult stutterers will come under this classification. ) 

“Habit stuttering” can be more easily detected. One simple test can 
be made after the clinician is well acquainted with the stutterer. Some 
stutterers do not present a picture that coincides with either of the 
above types. But they do have a form of speech that is highly unsatis- 
factory even if the stuttering were not present. (Speech is too rapid, 
mumbling, or indistinct, or interspersed with meaningless noises.) Do 
a little practicing with slow, carefully enunciated reading and talking 
for a meeting or two. Then ask the stutterer to read or talk for a short 
period and to use the best speech of which he is capable. If this simple 
procedure succeeds in eliminating a large percentage of blocks and does 
so in more than one situation, it is fair*? safe to assume that the habit 
element predominates as an immediate cause of stuttering blocks. In 
case this is true, it does not mean that psychological factors are to be 
ignored. It does mean that with comparatively little effort it will be 
possible to reduce the stuttering considerably—to get rid of all “unnec- 
essary” stuttering. In this type of case, the problem often arises in 
regard to continuing work on the stutterer’s speech. He may have easily 
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reduced stuttering to the point where it does not bother him much and 
does not care to put forth much effort to improve further. If this gen- 
eral method of approach is used, it gives a sound basis for demon- 
strating to the stutterer that before an adequate alleviation of his speech 
problem can be reached, there are other areas which must be attacked. 

It must be made clear that application of the above approach does 
not mean elimination of techniques that apply in two areas of causation 
at the same time. It is recognized that all methods of therapy have their 
psychological effects, and that a psychological technique which reduces 
stuttering also aids in overcoming the habit stuttering. Neurological, 
psychological, and habit techniques may all be used side by side, but 
it is the difference in emphasis which is important. And, after emphasis 
in one area has brought considerable results, a shift should be made so 
that most work is being done to alleviate frequency and severity of 
stuttering in another area. 

In the experience of the writer, the above approach to the treatment 
of stuttering is valuable for several reasons. By use of this method, it 
would be possible for clinicians to use an inclusive yet organized ap- 
proach to all stutterers and still make individual adaptations. It recog- 
nizes the fact that diametrically opposed concepts of therapy in stutter- 
ing often are successful and suggests a possible explanation of this 
phenomenon. It also offers a method by which the best techniques of 
opposing schools of thought may be combined in organized way to re- 
duce the number of stutterers whose speech is still far from satisfactory. 
For the public school clinician, it presents a comparatively simple 
method of impressing parents and stutterers with the complexity of the 
disorder, and is useful in answering many conflicting ideas concerning 
speech problems of this type. Such an organization of ideas should be 
valuable in the prevention of confusion in the training of new clinicians. 
Most important of all, this approach encourages the clinician in the 
application of the principle that each stuttering case must be treated as 
unique and individual, by forcing a somewhat differential diagnosis 
regarding each stutterer’s problem. 
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A STUDY OF THE RELATIONSHIP BETWEEN 
STUTTERING OCCURRENCE AND GRAM- 
MATICAL FACTORS IN ORAL READING 


Eucene F, HAHN 
Wayne University 


Introduction 


In a previous part of this investigation a study was made of the 
relationship between stuttering occurrence and speech sounds. (4) 
Since the phonetic factor associated with stuttering may be related to 
or influenced by the grammatical factor, a study of stuttering occurrence 
in relation to parts of speech was suggested. 

It was the purpose of this part of the investigation to ascertain 
whether stuttering occurs more often in relation to some parts of speech 
than to others. Certain specific questions arose concerning the relation- 
ship between stuttering occurrence and the grammatical factor. These 
were: 

1. Can a ranking of difficulty of parts of speech associated with stut- 
tering be formulated? 

2. Can such a ranking of difficulty be compared to that presented 
by Brown (1) in his study on the grammatical influence on stuttering? 

3. Will the group tendency toward a ranking of difficulty of parts of 
speech be stronger or weaker than the individual variations ? 

4. Is the grammatical factor influencing stuttering dependent upon 
the phonetic, related to the phonetic, or contributing to the phonetic 
factor of difficulty? 

Brown (1 and 5), in studying stuttering in relation to various speech 
sounds, reported a ranking of difficulty of sounds for stutterers in con- 
textual material and in non-contextual material. For any given case 
the ranking of difficulty on sounds might differ markedly from the con- 
textual to the non-contextual reading selections. One element present 
in the contextual and absent in the non-contextual that might have influ- 
enced stuttering occurrence was the grammatical. 

Brown (2) also found it possible to set up a ranking of difficulty 
for parts of speech. In his conclusions he stated that the amount of 
agreement among the cases as to the relative difficulty associated with 
parts of speech indicated the psychological significance of such a rank- 
ing. The grammatical factor was related to the phonetic but existed 
independent of it. Unlike the results on the phonetic factor, the group 
tendency toward a ranking of difficulty was stronger than the individual 
variations, indicating that the grammatical factor was more consistent 
than the phonetic. Individual stutterers were more consistent with diff- 
culty associated with certain parts of speech than with difficulty asso- 
ciated with certain speech sounds. The greatest amount of stuttering 
occurred on those words which were important in conveying the mean- 


ing of the sentence. 
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Procedure 

The data used in the author’s study on the relationship between the 
severity of stuttering and the social complexity of oral reading situa- 
tions formed the bases of this study. (3) The results from the tests of 
forty-three stutterers were considered. 

Grammatical analysis of reading selection. The words in the 550- 
word reading selection were analyzed according to grammatical] func- 
tion. The parts of speech were grouped into the conventional eight 
classifications: nouns, adjectives, adverbs, verbs, pronouns, preposi- 
tions, conjunctions, and articles. In addition, the classification of inter- 
jections had to be added to account for four in the text. The number of 
times each part of speech appeared was ascertained. 

In Brown’s study (2) the parts of speech had first been analyzed 
into eighteen classifications. However, he found that no significant dif- 
ferences existed between subdivisions of the same general class. He also 
grouped the data into the conventional eight parts of speech. In the 
present study, words upon which stuttering occurred had been listed 
for each case. From these data a ranking of difficulty of parts of speech 
according to mean and median per cent of stuttering occurrence was 
readily obtained. 

Results and Discussions 

It was possible to arrange the parts of speech in a ranking of difh- 
culty based on percentage of stuttering. Table I presents the arrange- 
ment according to median per cent of stuttering based upon the data 
from forty-three cases reading in four varied reading situations. Table 
II displays the arrangement according to mean per cent of difficulty. 
Because the number of cases is small and because the mean tends to 
be weighted by the difficulties of the more severe stutterers, the table 
presenting the median per cent offers the better measure. In both tables, 
adjectives lead in amount of stuttering difficulty. The mean table, influ- 
enced by individual cases, places the interjection classification next. 
Nouns, verbs, and adverbs. in both tables exceed the difficulty experi- 
enced on prepositions, pronouns, articles, and conjunctions. The order 
of difficulty shown in Table I may be compared to the table prepared 
by Brown (2). In both studies the adjective, noun, adverb, and verb 
classification far exceed the others in percentage. 


COMPARISON OF THE FINDINGS OF BROWN AND OF THE PRESENT 
INVESTIGATION IN REGARD TO RANKING OF DIFFICULTY OF PARTS 
OF SPEECH IN STUTTERING OCCURRENCE 











Brown’s Study Present Study 
Adjectives Adjectives 
Nouns Nouns 
Adverbs Verbs 

Verbs Adverbs 
Pronouns Prepositions 
Conjunctions Pronouns 
Prepositions Articles 
Articles Conjunctions 


Interjections 
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The question now arises as to the relationship between the phonetic 
factor of difficulty previously studied (4) and the grammatical factor. 
The study of the individual stutterers showed that for all but one case, 
adjectives, nouns, verbs, and adverbs were associated with far more 
stuttering than the remaining classifications. In studying the sounds 
upon which stuttering occurred, it was found that the individuals dif- 
fered markedly on the sounds associated with stuttering and on the 
amount of difficulty on a specific sound. Whereas in the study of sounds, 
the individual differences were far more pronounced than the group 
tendency toward a ranking of difficulty. In this phase of the investiga- 
tion the group tendency was strong toward a ranking of difficulty of 
parts of speech. 

One stutterer, atypical to the group, showed a higher percentage of 
stuttering on pronouns, conjunctions, and occurrence of the stuttering 
spasm on these parts of speech influenced his phonetic difficulties, or 
vice versa, as an increase occurred in stuttering on vowels, TH (voiced), 
and H. The inter-relationship between the phonetic and the grammatical 
factors is evidenced in this case. Brown (2) believed that there was a 
relationship between the two factors. He found that a considerable pro- 
portion of the words included among the easier parts of speech began 
with sounds toward the lower end of the phonetic ranking of difficulty; 
the more difficult sounds were found more frequently in the initial posi- 
tion of adjectives and nouns. 


TABLE I 
RANKING OF DIFFICULTY OF NINE PARTS OF SPEECH BASED ON 
MEDIAN PER CENT OF STUTTERING OF FORTY-THREE STUTTERERS 
IN FOUR VARIED ORAL READING SITUATIONS 

















Situations 

Part of Speech ° ; ; 

Adjectives 1.28 7.14 8.57 10.00 
Nouns 2.87 7.91 7.19 7.19 
Verbs 1.94 4.85 4.85 5.82 
Adverbs 0.00 5.55 aoe aad 
Prepositions 0.00 1.92 1.92 1.92 
Pronouns 0.00 oe 1.52 1.52 
Articles 0.00 (0.00 (0.00 1.82 
Conjunctions 0.00 0.00 0.00 0.00 


Interjections 0.00 0.00 0.00 0.00 
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TaBLe II 
RANKING OF DIFFICULTY OF NINE PARTS OF SPEECH BASED ON 
MEAN PER CENT OF STUTTERING OF FORTY-THREE STUTTERERS IN 
FOUR VARIED ORAL READING SITUATIONS 














Situations 

Part of Speech , 3 3 4 

Adjectives 5.78 11.52 13.55 14.5] 
Interjections* 9.23 13.37 9.88 15.1] 
Nouns 5.02 9.95 9.65 12.88 
Adverbs 3.94 G.03 8.20 10.27 
Verbs 4.56 8.06 7.88 11.50 
Conjunctions 1.95 3.62 4.54 4.54 
Prepositions 1.2] 4.07 3.80 4.74 
Pronouns 1.26 3.06 2.85 4.05 
Articles {92 27 2.28 3.59 








*Only four interjections occurred in 550 words. 


Interesting material for discussion is provided in the comparison of 
the phonetic and grammatical analysis of the reading selections and the 
phonetic and grammatical rankings of difficulty. The table displaying 
the ranking of difficulty for parts of speech can easily be divided into 
halves. The upper half, with its classification of adjectives, nouns, verbs. 
and adverbs, is associated with the greater percentage of stuttering difh- 
culty. The lower half contains those classifications associated with little 
dificulty: prepositions, pronouns, articles, conjunctions, and interjec- 
tions. In the upper half of this table 63.2 per cent of the 550 words 
are included; in the lower half, 36.8 per cent. 

The question now arises as to whether any sounds appear exclu- 
sively or predominately in either the upper or the lower half of the 
table showing the ranking of difficulty for parts of speech. The sounds 
beginning the words (medials were not considered) that make up the 
lower half of the table and the percentage of their occurrence are as 
follows: 


Sounds Percentages 
Vowels 16.4 
TH (voiced) 7.8 
H 6.5 
F 1.8 
‘ 1.6 
W 9 
B “a 
SH A 
D, J, and WH, each 3 
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It has already been established that little stuttering occurs on vowel 
sounds. The TH (voiced) and the H were low in position in the ranking 
of dificulty for sounds. (4) The remainder of these consonants appears 
in the middle or lower third of the phonetic ranking (except for the 
one occurrence of D). 

One can now consider the upper half of the ranking of difficulty for 
parts of speech, composed of 63.2 per cent of the 550 words in the 
selection. The percentage of the occurrence of the initial sounds in the 
adjectives, nouns, verbs, and adverbs is as follows: 








Sounds Percentages Sounds Percentages 
S 8.9 K 25 
Vowels 6.2 L 2.4 
W 5.6 G 2.2 
r 3.8 TH (9) 2.0 
R BO D 18 
J SH 1.6 
H ms TH (4) 1.6 
F 2.9 - 1.5 
B 2.7 CH 1.3 
M 27 WH a 
N 2.3 V a 








It is apparent that all sounds are represented in the adjective, noun. 
verb, and adverb classifications. Certain sounds occur only in the upper 
half of the rankings for parts of speech. These are: G, D, TH (un- 
voiced), L, N, CH, M, P, K, R, S, and V. The first seven of these sounds 
(G through M) lead the ranking of difficulty of sounds. 

One other fact must be examined. In studying these percentages 
which display the occurrence of initial sounds in adjectives, nouns, 
verbs, and adverbs, one perceives that the sounds which lead in occur- 
rence are: S, Vowels, W, P, R, J, H, and F. These sounds are not 
associated with the preponderance of stuttering difficulty according to 
the ranking of difficulty of sounds, but appear in the lower and middle 
thirds of the ranking. 

No study has yet provided information on the relationship between 
the occurrence of initial sounds and of parts of speech in normal! speak- 
ing or writing. However, it is obvious that pronouns, articles, conjunc- 
tions, and prepositions begin predominantly with vowels, H’s, and TH’s. 
In the present study the inter-relationship between the phonetic and 
grammatical factors can only be pointed out. There is a choice in hy- 
potheses: either the stutterer does not stutter often on those words 
which carry little meaning and consequently has little difficulty with 
vowels—H’s, and TH’s—or the stutterer experiences little stuttering on 
initial vowels—H’s, and TH’s—and therefore finds pronouns, preposi- 
tions, articles, and conjunctions comparatively free from stuttering difh- 
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culty. The investigator favors the first hypothesis because there was 
more agreement among the stutterers in the rankings of difficulty for 
parts of speech than there was for a similar ranking of sounds. 

In considering those sounds which lead in the first third of the 
rankings of phonetic difficulty and which appear only in adjectives, 
nouns, verbs, and adverbs in these reading selections (G, D, TH [un- 
voiced], L, M, CH, and M), the inter-relationship between the two fac- 
tors is again perceived. The phonetic difficulty may have contributed to 
the grammatical, for these sounds did not appear in the lower half of 
the ranking of parts of speech. Perhaps the fact that these sounds 
occurred only in the difficult parts of speech tended to place them at 
the head of the ranking of difficulty for sounds. 

The strength of some of the phonetic rankings is suggested by the 
fact that although the S occurred only in the upper ranking for parts 
of speech (49 times), it still remained a sound associated with little 
difficulty. The same is more or less true for the W. In spite of the 
influence of the grammatical factor, they remain relatively easy sounds. 

In judging the phonetic and grammatical factors associated with 
stuttering difficulty, the dependence of one factor upon another cannot 
be conclusively admitted in this study. This problem would furnish 
interesting material for other investigations. The existing facts have 
been pointed out to establish the inter-relationship between the phonetic 
and grammatical factors and their rankings in regard to difficulty. 


Summary 


The source of data for this phase of the investigation is the same as 
that used in two previous studies by the author (3 and 4). Forty-three 
stutterers each read 550-word reading selections in four socially varied 
situations. A concealed observer marked the location of each spasm in 
the reading material, thus reporting for each case the words associated 
with stuttering. 

The 550-word reading selection was analyzed as to parts of speech. 
Nine grammatical classifications were used: nouns, pronouns, verbs, 
adverbs, adjectives, prepositions, conjunctions, articles, and interjec- 
tions. On the basis of this study the following conclusions on the rela- 
tionship between the grammatical factor and stuttering occurrence are 
offered: 

1. It is possible to arrange parts of speech in a ranking of difficulty 
according to median and mean per cent of stuttering experienced in 
relation to each part of speech. Those parts of speech associated with 
the greatest amount of difficulty are: adjectives, nouns. adverbs, and 
verbs. Thus it is indicated that more stuttering occurs on those words 
which convey the meaning in a sentence rather than on words less im- 
portant in carrying meaning. 

2. This ranking of difficulty of parts of speech is comparable to that 
formulated by Brown (2). 


3. The group tendency toward agreement on a ranking of difficulty 
for parts of speech is far more significant than individual variations 











iS 
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in difficulty. The grammatical factor then appears to be more consistent 
than the phonetic. 

1. The grammatical factor of difficulty is related to the phonetic 
factor, but the extent of dependence of one upon the other can not be 
stated conclusively in this study. 
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Periodicals 


Burt, E. M. Better Speech in the Elementary School, Kentucky Uni- 
versity. Proceedings of the sixteenth annual educational conference, 
pages 113-119. 

Miss Burt, a teacher of speech in Louisville, makes a plea that 
we attempt to understand the speech defective and his problems. 
She places the responsibility of moulding public opinion on admin- 
istrators. 

She explains the situation in a very readable way so that it can 
be understood by the people who are not trained in the field, but 
do wish to help. 


Cortez, A. E. University of New Hampshire Plan for Freshman Speech 
Correction. Quarterly Journal of Speech, 27:397-404, October 1941. 
This article attempts to give an exposition of the plan of giving 
speech training to freshmen. It gives (1) the three general pro- 
visions of the tutorial plan; (2) methods of procedure for giving 
the test, and grouping the speech defective in three groups so as to 
know which ones should have priority in receiving training; (3) 
methods of individual tutoring; (4) an evaluation of the plan; (5) 
a possible solution for problems presented by the plan; and (6) the 
conclusion that though much refining is necessary, “the plan is 
essentially sound and its continuance justified.” 


Fleming, C. M. Research and School Work: Expression in Oral Form. 
Journal of Education, London, 73:337-9, August 1941. 

Dr. Fleming traces the development of the present day study of 
oral expression from the middle of the nineteenth century. He says 
that two types of investigation (with groups and individuals) has 
revealed the amount of growth before a child goes to school and the 
investigators emphasize the effect of environment, especially the 
advantage for vocabulary growth of a child in a normal home, free 
of emotional upsets. 

The article gives some instruction for remedial work. 

The author summarizes the results of research in nine statements, 
and lists six topics on which further research is needed. 


Froschels, Emil. What Should the Schoolroom Teacher Know About 
Speech and Voice Impediments? Teachers College Journal (Indiana 
State Teachers College, Terre Haute) 12:32-6, November 1940. 





*From the Speech and Reading Clinic of Indiana State Teachers College 
through the interest of Dire¢tor Delyte W. Morris. 
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The article is a lecture delivered by Emil Froschels, research 
professor, Central Institute for the Deaf, at the 1940 Speech and 
Reading Clinic held at Indiana State Teachers College. 

He says he answers the question “What should the schoolroom 
teacher know about the development of speech and the impediments 
of speech and voice?” 

He tells what sentence is; how children pick up important words 
first; which cases of dyslalia a classroom teacher can try to help 
without danger of harming; what to do in cases of rhinolalia and 
stuttering. He also exlains his theory that chewing and speaking are 
an identical function. 

Fogarty, E. Speech Therapy. Journal of Education (London) 72:174. 
April 1940, 

Miss Fogarty shows that a speech therapist must know all pos- 
sible causes for a child’s inability “to attain the standard of speech 
common to the majority of others in their natural environment”; 
she also states that the speech therapist needs a close and continuous 
course of study. She describes the process used in order to overcome 
word blindness and stammering. She also says that the teacher needs 
to have the most complete training possible in speech and that such 
teaching is not only a science but an art. 

Hawk, S. M. S. Speech Handicapped. Review of Educational Research. 
11:305-10, June 1941. 

This is the third section of Chapter V on The Auditorily and 
Speech Handicapped and is a report of the progress of the follow-up 
work recommended by West, Travis, and Camp in the White House 
Conference of 1940. Mrs. Stinchfield-Hawk divides her paper under 
these headings: (1) current research in speech at universiiy centers; 
(2) terminology and speech classification; (3) studies of normal 
speech and language development; (4) studies of speech disorders; 
(5) school surveys of speech defects; (6) programs. of speech hy- 
giene and speech therapy; and (7) present trends in speech research. 
Her bibliography includes fifty-nine books and articles published 
between 1935 and 1940. 

Kosh, Z. H. Integrated Course for Stutterers and Voice Defectives. 
Quarterly Journal of Speech, 27:97-104, February 1941. 

Miss Kosh reports an attempt to solve the problem of the treat- 
ment of the stutterer and the pupil with a severe voice defect. An 
integrated course—health education, singing, speech therapy, and 
psychology—was given at the Girls High School, Brooklyn, New 
York. 

Background facts were obtained for eighteen girls selected as 
being most in need of help and the teachers planned and carried on 
a method to help pupils attain social adjustment and a socially de- 
sirable personality. The girls regarded and ran the class as a club 
and had the idea that they were taking part in a “charm school.” 

It is an unusually interesting article with emphasis on improve- 
ment in speech and especially on increased self-confidence and abil- 
ity to adjust to others, 
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Miller, E. Reorganizing the Speech Program in a City School System. 
National Elementary Principal. 19:639-42, July 1940. 

Miss Miller is the supervisor of speech in the public schools of 
Seattle, Washington. She tells us that the Seattle public schools 
during the past three years have undertaken an experimental pro- 
gram to discover how speech correction can best be administered 
in a city system, Before this, the children had attended speech cor- 
rection centers twice a week. Then the itinerant teacher of speech 
was introduced; this plan resulted in considerable in-service training 
for classroom teachers and led to the initiation of a preventative 
program in the primary grades. She emphasizes the need for further 
study of this experiment before a final evaluation. 

Mulholland, K. Use of Interpretation as Therapy. Nationa] Education 
Association Proceedings, 1941 :538. 

Miss Mulholland uses oral reading as theray in correcting com- 
mon speech faults, together with other more usual procedures. 
Obermann, C. E. /mproving Pupil’s Speech; A Practical Program of 

Correction. Nation’s Schools, 28:51-3, December 1941. 

C. E. Obermann, University of Iowa, Iowa City, is primarily 
interested in functional defects in speech. He believes that a knowl- 
edge of the placing of speech structures in what seems to be the 
correct position is not essential to learning good speech. He gives 
a list of sixty-nine sounds of English speech with words illustrating 
their proper production in various positions. He recommends that 
these be used in sentences to be read by the pupils so that the need 
for instruction may be located. He recommends the use of the stimu- 
lation method. He gives a list of six exercises to use in improving 
articulation. 

Pennington, R. C. Problem of Lisping. National Education Association 
Proceedings, 1941] :539. 

In a short article the author lists forms of lisping other than 

th for s, and asks for careful selection of material for practice. 


Routh, R. A. Speech Adjustment Program. Childhood Education, 16: 
304-6, March 1940. 

Miss Routh is a speech clinician in the Kokomo, Indiana, schools 
and gives the objectives of their program to adjust children to the 
complex social order by beginning with their speech, by which they 
take part in the social groups. 

Units are “built about the various speech sounds to give experi- 
ence in the use of sounds and to provide growth in stimulating activi- 
ties.” She tells what each unit includes, and the techniques used. 
and something of the administration of the program. 

Sanderson, V.S. Facing the Problems of Speech Handicaps. Childhood 
Education, 17:276-71, February 1941. 

Childhood Education invited Miss Sanderson to describe the ways 
of learning to diagnose speech disorders and how the classroom 
teacher can help correct minor speech disorders. This article is the 
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result. She discusses: (1) the recognition and correction of baby 
talk; (2) lisping—lingual, lateral, and nasal; and (3) stuttering. 

She emphasizes that we must remember that speech difficulty is 
but one aspect of personality. 

Sowers, L. D. Successful Speech Correction. American School Board 
Journal, 102:25-7, May 1941. 

Mrs. Sowers is speech clinician in the public schools of Tampa, 
Florida. She lists the qualifications for a clinician and tells where 
the clinic should be located and how equipped. She also discusses 
what must be done before the actual work of correction is begun and 
how time is allotted, and time allowed for conferences with parents. 

Sowers, L. D. What is Your School Doing for the Boy Who Stutters? 
American School Board Journal, 101:44-5, November 1940, 

In this article Mrs. Sowers, speech clinician, public schools, 
Miami Beach, Florida, gives us a short history of the origin and 
development of speech correction classes. She tells of her visit to 
one of the early speech correction classes in Minneapolis and of 
her work there with a stammerer. 

She also reviews what is being done in the Miami Beach schools. 

Tolfree, A. P. Best Age for Treatment of Children with Speech Defects. 
Journal of Education (London) 72:451-2, October 1940. 

The author, a member of the British Society of Speech Thera- 
pists, divides children into three age groups and lists the most preva- 
lent disorders of speech under the three age groups. He urges that 
speech therapy be provided early “to afford an opportunity for 
improved speech with general develepment,” and to prevent the 
warping of personality. 

Tuthill, D. M. D. Personality and Social Problems in Speech Develop- 
ment. Teachers College Journal (Indiana State Teachers College, 
Terre Haute), 12:55-9, January 1941. 

Dr. (Davis) Tuthill was assistant director in Indiana State Teach- 
ers College’s speech and reading clinic when the Institute was held 
there in July 1940. She impresses on us that the relationship be- 
tween emotional problems and the development of speech is circular 
—ard a vicious cycle at that; that the interpretation people put upon 
a fact is more important to them than the fact; and that speech is 
one of the possible areas in which emotional maladjustment may 
express itself. She tells us about some cases in which indiviuals 
chose speech as a tool for removing themselves from situations which 
they found unpleasant. She takes examples from the areas of de- 
layed speech, articulation, and repetition. 

She makes the third point that only when we know the “why” of 
a person’s behavior can we help him correct it. 

Walsh, G. Sing Your Way to Better Speech for Releasing Tensions. 
National Education Association Proceedings, 1941] :538. 

Miss Walsh says her “singing method is based on the principle 
that any joyous activity helps to release tension of the entire organ- 
ism. 
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Wise, H. S. Union Speech Re-education. A Report of Progress and 
Problems. Quarterly Journal of Speech, 26:390-6, October 1940. 

This is a report of the progress and problems of speech rehabili- 
tation in the Union of South Africa, and its purpose is to bring up 
to date material published earlier in the same magazine. Mr. Wise 
sets forth the progress and problems and comes to these conclusions: 
“Speech correction in the Union has made astounding strides govern- 
mentally, while its actual work is still in its preliminary stages. 
It is developing what appears to be a well-balanced course of train- 
ing for its workers and assures them of governmentally controlled 
and subsidized jobs ... ” He believes its further development will 
be along the lines of traveling clinics, decentralized clinics for 
cities, a speech hostel for especially difficult cases, etc. 

Wyatt, G. L. Language Behaviour in Childhood. Educational Method, 
20:80-7, November 1940. 

Gertrud Wyatt is now in the Massachusetts General Hospital and 
the Nursery Training School, Boston. She came there from the 
Vienna University (Voice and Speech Clinic) and Paddington’s 
Children’s Hospital, London. 

She emphasizes the fact that we must evaluate every aspect of 
the child’s personality against his whole social and physical back- 
ground. She decries the judging of mentality by the facility with 
which the child uses language. She says we cannot pass judgment 
on a speech defect without all significant data considered. 

A “short outline of some of the frequent language disability 
syndromes” was included. 


A BIBLIOGRAPHY OF ARTICLES RELATING 
TO LARYNGEAL PARALYSES 


(Continued from page 336) 
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A CLINICAL ANALYSIS OF THE ARTIC- 
ULATORY DEFECTS OF THE 
FEEBLE-MINDED' 


Jack L. Bancs 
Director of Speech Clinic, University of Oregon 
Eugene, Oregon 


The purpose of this study is to present a clinical analysis of the 
articulatory deficiencies of the feeble-minded, with particular reference 
to the acoustic errors characteristic of a selected group of primary 
aments.” 

It was hoped that such an analysis might serve two functions: (1) 
to provide a clearer picture of the speech of feeble-minded subjects of 
this type and to clarify somewhat the factors which the speech correc- 
tionist must consider in planning a program of re-education; and (2) 
to present an analysis of the possible effect which intelligence might 
play in producing articulatory errors. 

In order that the possible relationship between intelligence and 
speech proficiency might be evaluated accurately, both qualitatively and 
quantitatively, an attempt was made to choose for the experimental 
group only primary aments whose speech defects could not be attributed 
to factors which are known to be of etiological significance in articula- 
tory disorders. Among these conditions are: (1) paralysis, (2) hypa- 
cusia, (3) structural deviations of the peripheral speech mechanism, 
such as cleft palate, dental malocclusions, and the like, and (4) any 
other factors not commonly associated with primary amentia. It was 
felt that the elimination of such variables might demonstrate more clear- 
ly any relationship between intelligence and speech development.* 

The following questions would appear to be critical: (1) Is the 
development of the speech sounds of the primary ament best predicted 
from his mental or from his chronological age, or is neither of these 
factors of predictive value? (2) If the speech development varies great- 
ly with mental age, is this development comparable to the speech level 


*A part of a thesis completed under the direction of Dr. James A. Carrell, in 
partial fulfillment of a degree of Master of Arts, University of Washington. 

(The author used phonetic characters throughout. But they occurred in such 
profusion that, due to war-times, the printer could not obtain them. So we have 
had to substitute the conventional popular letter equivalent to represent the sounds. 
—Editor.) 

*In this study the feeble-minded individual is considered to be one whose re- 
tardation cannot be attributed to factors pertaining to birth, such as birth injury. 
In other words, the individual is suffering from amentia which is of congenital 
origin; sub-classifications include the moron, imbecile, and the idiot. Any ament 
whose deficiency is due to such factors as birth injury or other conditions arising 
after birth is not being considered in this study. The term primary aments is used 
to describe the group studied in this research. 

*The lack of concepts which limit the communication of the feeble-minded is, 
of course, well known. Such conditions were ignored in this study, which concerns 
itself solely with the acoustic aspects of speech. 
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of a normal child with the same mental age but with, of course, a much 
younger chronological age, or are the acoustic errors of the primary 
aments unique to that group? 

That there is some relationship between intelligence and speech has 
long been recognized, but the exact nature of this relationship has not 
been clearly determined. The usefulness, therefore, of a statistical and 
clinical analysis of the articulatory defects of the primary aments would 
seem apparent. 
Subjects and Procedure 

The aments studied were residents of the Western State Custodial 
School, located at Medical Lake, Washington. The group had been se- 
lected prior to the arrival of the clinician by the psychologist resident 
at the institution. The criteria set up for the selection of the subjects 
were: (1) They must all be primary aments. (2) There must be no 
indication of retardation due to birth injury. (3) No cases of speech 
deficiency due to deafness, paralysis, or physiological causes were used 
unless such physiological deficiencies were directly associated with pri- 
mary amentia. (4) No mute subjects were accepted. (5) No stutterers* 
were chosen for testing. 

The clinician further eliminated subjects on the basis of the cause 
of the speech defects encountered. The cases which were rejected in- 
cluded those who had irregular or missing teeth which might have 
caused defective speech, shortened lingual frenum, or cleft palate cases 
with the defective speech which accompanies such an abnormality. Fac- 
tors in case histories which indicated the possibility that the amentia 
was not primary in nature were considered and such cases were not 
tested. After the case histories were studied by the institutional psy- 
chologist and the clinician any subjects whose complete satisfaction of 
the criteria was doubtful were eliminated from the fina] treatment of 
the data. The final group selected for testing was a relatively homo- 
genous group of fifty-three primary aments. 

The speech examinations were conducted by the use of sixty-five 
stimulus cards containing pictures of common objects within the experi- 
ence and vocabulary of the ament. As each subject pronounced the 
word describing the picture shown him, an acoustic analysis was made 
of his speech on the sheets prepared for this purpose. On these sheets 
appeared the following consonant elements: P, B, M, T, D, N, K, G, NG, 
S, Z, TH (voiced), J, F, V, TH (unvoiced), TH (voiced), R, L, Y, W, 
HW, J, CH, in that order. Opposite the consonants were three columns 
for recording substitutions in initial, medial, and final positions. If 
the response was satisfactory, the space opposite the consonant was left 
blank. If an omission occurred an X was used to designate this fact. 
If a substitution occurred it was recorded phonetically in the appro- 
priate space. A question mark was used when the sound was unidenti- 
fiable. 

The following problems arose as the testing proceeded: (1) Stimu- 
lation of the subjects so that they would speak when shown the- pic- 


‘This was based on the assumption that stuttering is the product of basic neuro- 
muscular imbalance and consequently constitutes a speech defect caused by a physi- 
ological defect not characteristic of amentia. 
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tures; (2) encouraging them to attempt difficult words; (3) keeping 
the attention of the subjects for the half-hour period necessary for com- 
plete examination; (4) a minor problem of discipline. The procedure 
finally used seemed to provide a satisfactory solution for all of these 
problems. 

As each subject was brought in, he was seated at a table across from 
the clinician or individual’ showing the stimulus cards. The first few 
remarks were designed to establish rapport and usually consisted of 
explaining to the subject what was expected of him and what he was 
to do. An examination of the speech mechanism for evidence of condi- 
tions which might influence speech was then made by the clinician and 
if the results were negative, the phonetic analysis continued. The sub- 
ject was shown the stimulus cards one at a time and asked to identify 
them. As he answered, his substitutions or omissions were recorded on 
the acoustic analysis sheet. 

The shy and nervous subjects had to be encouraged considerably 
before actual testing was begun, but the majority of them were eager 
to be tested. In order to overcome a tendency for attention to wander 
during the half-hour period, the clinician had to work as rapidly as 
possible with each case. This did not allow the subject the opportunity 
to lose his center of interest and become interested in things other than 
the pictures. 

The problem of discipline arose only in the older subjects who 
seemed to realize that it was very improbable that they were being con- 
sidered for parole® and so consequently resented the idea that they were 
being used as subject matter. It was necessary in these instances to 
merely speak sharply to the subject and the desired cooperation was 
obtained. 

After each subject had been tested and the data on his speech re- 
corded, the clinician made an additional examination of the observable 
speech mechanism. If this examination revealed physiological deformi- 
ties which accounted for his speech deficiencies, the case was discarded. 


Presentation and Discussion of Data 


In order to provide an understanding of the quantitative relation- 
ship between intelligence and speech development and to present a clear 
clinical analysis of the speech of primary aments, thie data were treated 
in the following manner: (1) Correlation coefficients were calculated 
to discover the statistical inter-relationships between speech proficiency,’ 
chronological age, mental age, and intelligence quotient. (2) An analy- 


“Members of the staff at the institution were very helpful and took some of their 
leisure time to assist the clinician by showing the cards. 

*Most of the subjects believed that the clinician was testing them in order to 
determine their suitability for parolé and consequently were very anxious to coop- 
erate. 

"The factor of speech proficiency as it is defined in this study is measured by 
the number of articulatory errors made by each subject. An inverse relationship 
exists, of course, between the degree of proficiency and articulatory errors. Such 
a measure is made possible because each subject made the same number of re- 
sponses on the speech test. 
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sis was made of the data gathered in the speech examinations and in- 
cluded: (a) the frequency order in which sounds were avoided, (b) the 
frequency rank of the sounds most frequently preferred as substitutes 
for all sounds and as substitutes for each sound, (c) the frequency rank 
of the sounds most frequently added. (3) Finally, the following speech 
characteristics of aments were then compared with the speech character- 
istics of normal children: (a) the most frequent substitutions for each 
sound, and (b) the position in which sounds were most frequently 
avoided. 

Correlations between Speech Proficiency, Chronological Age, Mental 
Age, and Intelligence Quotient. The correlation coefficients were com- 
puted to determine possible relationships between the following factors: 
(1) speech proficiency and chronological age, (2) speech proficiency 
and mental age, (3) speech proficiency and intelligence quotient. (4) 
mental age and chronological age. Next. partial correlations were cal- 
culated between speech proficiency and chronological age with mental 
age held constant, and between speech proficiency and mental age with 
chronological age held constant. A regression equation was then con- 
structed and the relative weights of mental age and chronological age 
in determining speech proficiency were obtained. In the following anal- 
ysis of this data the subscript (1) represents speech proficiency, (2) 
chronological age, (3) mental age. and (4) intelligence quotient. 

Through such a treatment of the data it was hoped to answer the 
following questions: (1) Is the development of the speech sounds of 
the primary ament best predicted from his mental age or from his chron- 
ological age? (2) Does the speech development of the primary ament 
seem to follow the general speech curve of the child of normal intelli- 
gence? 

The following correlation coefficients were found: 


rl4= _ .33 P.E. plus or minus .08 
rl12 = —.1] P.E. plus or minus .08 
rl3 = Al P.E. plus or minus .07 
r23 == —.35 P.E. plus or minus .009 
The following partial correlations were found: 
r12.3 = .28 
r13.2 = .39 


The relative weights of chronological age and mental age were found 
to be as follows: 

b12.3 = .27 (chronological age) 

b13.2 = 1.34 (mental age) 


The correlation coefficients were considered to be of considerable 
importance in the clinical analysis of the articulation of the feeb!e- 
minded since they show clearly the relationships found to exist between 
the intelligence of the aments studied and their speech proficiency. . 

We can infer from the correlations that there is a slight positive 
relationship between the speech proficiency and intelligence quotients 
(r == .33 P.E. plus or minus .08) and between speech proficiency and 
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mental ages of the aments tested in this study (r = .41] P.E. plus or 
minus .08). The relationship between speech proficiency and mental 
age was found to be greater than that which existed between intelligence 
quotient and speech proficiency, and this indicates that the mental age 
of the ament is much more significant as a determining factor in his 
speech than is his intelligence quotient. It must be borne in mind, of 
course, that the intelligence quotient is a measure dependent partially 
on chronological age which, in turn, is negatively correlated with speech 
proficiency. There is also noted a negative correlation between pro- 
ficiency and chronological age (r == —.11). This fact apparently indi- 
cates that chronological age has an inverse relationship with speech 
proficiency. It is particularly significant that we find the opposite to 
be true in the speech of normal children. 

When mental age is held constant, we find that the correlation co- 
eficient between chronological age and speech proficiency changes from 
a —.1] P.E. plus or minus .08 to a .28. From this we may infer that 
when the influence of mental age is disregarded, chronological age as- 
sumes more significance as a determining factor in the speech profi- 
ciency of the feeble-minded. We also find the chronological age of 
aments, while important in prediction of speech proficiency in the 
feeble-minded individual, is not the more important. This is demon- 
strated by the results of the correlation of .39 between mental age and 
speech proficiency when chronological age was held constant. 

It is interesting now to observe the comparative weights of chrono- 
logical age and mental age in their influence on speech proficiency. 
Mental age was found to be 4.9 times as significant as chronological age 
in its influence on the speech proficiency of the aments tested in this 
study. From this we may infer that the predictive value of mental age 
is considerably greater than that of the chronological age of primary 
aments. 

Analysis of Phonetic errors. In order to provide a clear clinical 
analysis of the speech of the feeble-minded, both quantitatively and 
qualitatively, it was felt essential to make an analysis of the phonetic 
errors made by the aments. The data on the phonetic errors include 
the following: (a) the frequency order in which sounds were avoided, 
(b) the frequency rank of the sounds most frequently preferred as sub- 
stitutes for all sounds and as substitutes for each sound, (c) the fre- 
quency rank for the sounds most frequently omitted, and (d) the sounds 
most frequently added. 

The data concerning the avoidance of sounds were accumulated for 
all of the sounds avoided by all of the subjects tested. A sound was 
considered avoided when it was substituted for, when it was omitted, or 
when some other sound was added to the sound being tested, and in such 
instances only one omission for each sound in each position was re- 
corded by the clinician, regardless of the multiplicity of the errors 
made. The following data were recorded: (1) the number of avoid- 
ances. (2) the percentage of cases avoiding the sound in each position. 
and (3) a summary of the percentage of avoidances for each sound in 
each position. The treatment of the data in this manner seemed to pro- 
vide a clear picture of the sounds most difficult for the aments studied. 
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Analysis of the Data. The sound TH (unvoiced) was avoided 120 
times in all positions by the 53 cases. It ranked first in frequency in 
the list of avoidances in the medial and final positions, being missed 46 
times in the medial position and 39 times in the final position. It ranked 
second in frequency in the initial position, being avoided 35 times. 
Sixty-six per cent of the cases tested avoided this sound in the initial 
position, 86 per cent in the medial position, and 73 per cent in the final 
position. Of the 120 avoidances in all positions, 29 per cent were in the 
initial position, 38 per cent were in the medial position, and 32 per cent 
in the final position. 

The sound next most frequently avoided was R, which was missed 
85 times in all positions. This sound was missed more often than any 
other sound in the initial position, being avoided by 40 subjects or 75 
per cent of all the cases. It ranked fourth in the medial position, being 
avoided 24 times or by 45 per cent of the cases. In the final position, 
it was avoided 21 times, ranking fifth in frequency, and was missed in 
that position by 39 per cent of the cases. Of the 85 avoidances, 45 per 
cent appeared in the initial position, 28 per cent in the medial position, 
and 24 per cent in the final position. 

In addition to R and TH (unvoiced) in the initial position, S was 
missed by more than 54 per cent of the subjects tested. M and V were 
missed by more than 30 per cent of the cases; TH (voiced), D, K, L, Z, 
and CH were missed by more than 20 per cent of the cases; B, F, G, T. 
W, and Y were missed by more than 10 per cent of the subjects; and 
TH (voiced), P, J, N, and M were missed by more than 1 per cent of 
the cases. It is felt that the avoidance of WH should not be considered 
an error of articulation, but one of careless pronunciation. It was 
avoided by 19 subjects or 35 per cent of the cases and ranked fourth 
in frequency of avoidances for all positions. A summary of the rank 
order of avoidances for the initial position is as follows: R, TH (un- 
voiced), S, WH, V, SH, D, K, Z, L, CH, Y, B, F, G, T, W, TH (voiced), 
P, J, N, and M. M in the initial position was avoided by only one case 
out of the 53 and was avoided in the medial position by only one sub- 
ject. In the final position it was substituted for only twice, but was 
omitted three times. 

In the medial position, TH (unvoiced), D, and TH (voiced) were 
avoided by more than 52 per cent of the cases, R, by 45 per cent of the 
cases, G, T, and K by more than 30 per cent of the cases, CH, L, and SH 
by more than 20 per cent, J, B, P, and S by more than 10 per cent of 
the cases, and V, J, W, F, N, Z, and M were avoided by a range of from 
1.8 per cent to .4 per cent of the subjects, Z and M each being avoided 
by one case. In the medial position the rank order of avoidances was 
as follows: TH (unvoiced), D, TH (voiced), R, G, T, K, CH, L, SH, 
J, B, P, S,.V, Y, W, F, N, Z, and M. 

In the final position, TH (unvoiced) was avoided by 73 per cent of 
the cases and L, D, and J by between 43 per cent and 45 per cent of the 
subjects. R and K were avoided by more than 30 per cent of the cases. 
S, T, V, Z, SH, P, and G by more than 20 per cent, CH, NG, N and B 
by more than 10 per cent, and M and F by more than 7 per cent of the 
subjects. The rank order of avoidances in the final position is as fol- 
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lows: TH (unvoiced), L, D, J, R, K, S, T, V, E, SH, P, G, CH, NG, N, 
B, M, and F. 

The rank order of avoidances for all of the sounds tested in all 
positions is as follows: TH (unvoiced), R, D, S, L, K, SH, G, T, J, V, 
CH, TH (voiced), Z, B, P, WH, F, J, N, W, NG, and M. 

The phonetic material on the order of avoidances does not reveal 
much which is significantly different from the avoidances recorded in 
the speech of normal children. The aments studied avoided the sounds 
which are commonly supposed to be more difficult and which are also 
avoided by children who cannot be classified as aments. 

The Sounds Most Frequently Preferred for Each Sound and for All 
Sounds. In the consideration of the sounds most frequently preferred 
as substitutions for each sound tested, all errors for each sound in each 
position (initial, medial, and final) were recorded and the following 
information was obtained: (1) the number of substitutions made, and 
(2) the percentages of cases using a particular substitution for a sound. 
This information was computed for all substitutions in all positions. 
In the summary of this data the total number of substitutions made for 
each sound was recorded and the total number of times that a particular 
sound was used as a substitution for a consonant element was also noted. 
In addition to this information, the percentage of the total number of 
times that a given sound was used as a substitution for a consonant ele- 
ment was recorded for each position. For example: F was substituted 
for TH (unvoiced) a total of 65 times, 40 percent of these occurred in 
the initial position, 30.7 per cent in the medial position, and 29.2 per 
cent of the time in the final position. 

The preferred sounds for all positions and for all sounds were com- 
puted by tabulating the sounds preferred, regardless of what they were 
substituted for, and totaling them. 

The most frequently preferred substitution for a particular conso- 
nant was the sound F for TH (unvoiced). This substitution occurred 65 
times in all positions. The next most preferred sound substitutions were 
W for R, 58 times; W for L, 30 times; D for TH (voiced), 28 times; 
T for TH (unvoiced), 27 times; T for K, 26 times; S for TH (unvoiced), 
23 times; S for TH (voiced), 23 times; W for WH, 17 times; B for V. 
15 times; TH (voiced) for S, 13 times; TS for SH, 11 times; T for S, 
11 times; and D for G, 11 times. There was a total of 665 substitutions 
made in all positions. 

In the initial position, W was substituted for R by 60 per cent of the 
subjects (32 cases), and F for TH (unvoiced) by 49 per cent (26 cases). 
W was substituted for WH by 32 per cent of the subjects (17 cases), but 
again this is not considered to be a significant substitution, rather an 
error of pronunciation. T was substituted for K (by 13 cases), TH 
(voiced) for S (by 12 cases), and B for V (by 12 cases), or over 20 
per cent of the cases tested; W for L (10 cases), G for D (9 cases), T 
for S (7 cases), S for TH (voiced) (7 cases), K for T (6 cases), and 
S for Z (6 cases), or over 10 per cent of the subjects. The substitution 
of G tor D (by 9 cases) was particularly bizarre, noticed only in the 
initial position. This preference occurred when a picture of a drum was 
shown the subjects and their response was GRAM. The most frequently 
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preferred substitutions in the initial position are ranked as follows: 
W for R, F for TH (unvoiced), W for M, T for K, SH for S, S for V, 
W for L, G for D, T for S, S for SH, K for T, and S for Z. 

In the medial position, D was substituted for TH (voiced) 23 times, 
or by 41 per cent of the cases, F for TH (unvoiced) 20 times, W for R 
(18 times), and T for TH (unvoiced) (17 times), or by over 32 per cent 
of the subjects. S was substituted for TH (unvoiced) by 20 per cent 
(11 cases), S for SH (by 8 cases), W for L (by 7 cases), TS for CH 
(7 cases), D for L (6 cases), and D for T (5 cases), or 10 per cent of 
the subjects. D for T and J was substituted by 9 per cent of the subjects 
tested (5 cases). The substitution of D for TH (voiced) occurred 82 
per cent of the time in the medial position, such a word as mother beitig 
pronounced mada, The most frequent substitutions in the medial posi- 
tion were: D for TH (unvoiced), F for TH (unvoiced), W for R, T for 
TH (unvoiced), S for TH (unvoiced), T for K, S for SH, W for L, TS 
for CH, D for L, D for G, D for T, and D for J. 

In the final position, F was substituted for TH (unvoiced) by 19 or 
35 per cent of the cases, N for NG (by 8 cases), S for SH (by 8 cases). 
W for R (8 cases), S for TH (unvoiced) (7 cases), and a vowel sound 
for R (6 cases), occurred in over 10 per cent of the subjects; and T for 
TH (unvoiced) (5 cases), M for N (5 cases), S for J (4 cases), T for 
K (4 cases), T for SH (4 cases), and P for V (4 cases), or over 7 per 
cent of the subjects tested. The substitution of N for NG occurred 100 
per cent of the time in the final position. As will be noted, the slurring 
of endings and the omission of endings was quite a prevalent error re- 
corded in this study and could possibly indicate a lack of proper stimu- 
lation for speech. The most frequent substitutions in the final position 
were recorded as follows: F for TH (unvoiced), W for L, a vowel 
sound for L, N for NG, S for TH (unvoiced), W for R, S for SH, T for 
TH (unvoiced), M for N, S for J, T for K, T for SH, and P for V. In 
addition to the appearance of N for NG in the final position, it will be 
noted that the vowel sounds for L and R are prominent errors and sug- 
gest again the poor articulatory habits which are present in the speech 
of the ament. 

A summary of the ranked order of preferred sounds in all positions 
is as follows: W was used 112 times as a substitution, T 98 times, F 77 
times, S 74 times, D 67 times, SH 27 times, vowels 22 times, TS 21 
times, B 2] times, TH (unvoiced) 19 times, Glottal stop 15 times, G 14 
times, N 14 times, K and M 13 times, P 11 times, L 10 times, J 8 times. 
V 6 times, ZH 5 times, Z 4 times, H 3 times, R 3 times, and M, CH, SW, 
FL, and MV once. These figures must be interpreted only in view of 
the fact that each subject had 72 chances to substitute any one sound 
during the test; consequently, one child could have used R as a substi- 
tute for all of the sounds being tested. This might tend to put undue 
stress upon any one sound in the summary of sounds preferred. An 
inspection of the data suggests, however, that they are generally indica- 
tive of the most preferred sounds used as substitutions. 

From this data we may infer that the sounds most frequently pre- 
ferred as substitutions by the feeble-minded are the sounds that are 
also preferred by the children with normal intelligence. It would seem 
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then that the consonants most easily articulated, from the standpoint of 
the degree of physiological difficulty or the amount of effort involved 
in making the sound, are preferred by the ament as well as by the nor- 
mal child. There seems to be very little significant difference between 
the major sounds preferred by the ament and those preferred by the 
normal child. The sounds most frequently substituted for each sound 
by the ament also are very similar to those used by the normal child. 
Though in the normal child the sounds which may be used as a substi- 
tute are almost unlimited, it is felt that the information found in this 
study indicates that many of the minor substitutions made by the aments 
are not in accordance with the usual ones made by the children with 
normal intelligence. These substitutions might be explained as a natural 
result of the lack of the necessity for accurate speech. The aments 
studied live in a socio-economic group which makes no demands on 
their pronunciation or articulation, and their meager ideas and wishes 
are recognized without accurate speech being essential to their fulfill- 
ment. Once the habit pattern involving inaccurate speech has been set 
up, there is no necessity for a change or stimulus that will bring about 
a change. This, it is felt, may in part explain the lack of conformity 
which has been noted in the substitutions that have been made by the 
aments tested in this study. This factor of a lack of conformity is one 
of the things which the writer feels is characteristic of the speech of the 
feeble-minded. 

The Sounds Most Frequently Omitted. Any sound which the subjects 
failed to articulate at all was considered an omission. This did not 
include sounds which were made but which were not standard sounds. 
When such sounds occurred the clinician recorded them as a question 
mark (?) and considered them a substitution. The omissions were 
recorded on the phonetic analysis sheet as an X. 

There were numerous omissions recorded by the clinician which 
were found to be more frequent in the final position than in the medial 
or initial position. 

In the initial position the sound J was omitted by 7 cases or 13.2 per 
cent of the subjects, the sound B was omitted by 5 cases or 9.4 per cent 
of the cases, L by 3 cases (5.6 per cent), W by 2 (3.7 per cent), M by 2 
(3.7 per cent), Z by 2 (3.7 per cent), and M, S, SH, and D by one each 
(1.8 per cent). This makes a total of 25 omissions in the initial position 
or 12 per cent of all the omissions made. 

In the medial position the omissions were 68 in number or 35 per 
cent of the total number. These were distributed as follows: D was 
omitted by 27 of the subjects (50.9 per cent), R by 6 (11.6 per cent), 
T by 5 (9.4 per cent), G by 5 (9.4 per cent). B by 4 (7.4 per cent). 
E by 4 (7.4 per cent), P by 3 (5.6 per cent), S, TH (unvoiced), Y and 
W by 2 each (3.7 per cent), and M, SH, V, TH (voiced), L and J were 
omitted once each (1.8 per cent). 

The omissions in the final position were more numerous and were 
distributed as follows: D by 21 (39.6 per cent), T by 12 (22.6 per 
cent), K by 12 (22.6 per cent), P by 10, (18.8 per cent), S by 7 (13.2 
per cent), G by 7 (13.2 per cent), V by 6 (11.3 per cent), J by 4 (7.4 
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per cent, M, Z, and TH (unvoiced) by 3 each (5.6 per cent), CH, L, R, 
and B by 2 each (3.7 per cent), and N and NG once each or 1.8 per 
cent of the subjects. This is a total of 100 omissions in the final position 
or 53 per cent of all the omissions made. 

A summary of all the sounds omitted in all positions ranks them as 
follows: D, T, K, P, G, B, S, J, R, V, L, Z, M, TH (unvoiced), J, W, 
WH, SH, CH, TH (voiced), N, and NG. The omissions seemed more 
than usually numerous and could be considered as one of the factors 
characterizing the speech of the feeble-minded. 

The articulatory error found in the omission has received little at- 
tention from writers on the articulatory defects of normal children. This 
may probably be attributed to the fact that the normal child does not 
have an extraordinary number of such errors as a rule. This is not the 
case in an analysis of the speech of the ament. Omissions constituted 
35 per cent of all the errors made in the final position and 21] per cent 
of all the errors made in_all positions. This fact is considered by the 
writer to be one of the most significant characteristics of the articulatory 
errors found in the feeble-minded. 

There are several possible explanations for the large number of 
errors by the ament noted in this study. One is that the ament lacks the 
powers of concentration which are necessary to finish an idea which 
he has started to verbalize. Another explanation may lie in the fact 
which is generally recognized in that the ament usually lacks the motor 
coordinations of the average individual with normal intelligence; there- 
fore, their coordinations are not as accurate nor as efficient as those of 
normals. This poor coordination is generally accepted as being due in 
part to a flaccidity of musculature which is not found to be present in 
the average child of normal intelligence. This factor could be a con- 
tributing one in an explanation of omissions, as well as a possible ex- 
planation for the inaccuracies of articulation recorded in this study. Es- 
pecially is this true when we recognize the complete coordination which 
is essential between the sensory-motor and autonomic nérvous system 
and the tone initiating system of the speaking individual. The writer 
again feels that the factor of most importance here is the faulty habit 
patterns set up during the speaking life of the ament. These habit 
patterns are set up as a result of a gratification of wishes without the 
necessity for accurate articulation, and they are self-maintaining through 
the same fact. 

The Sounds Most Frequently Added. The additions were 23 in num- 
ber, 16 of which were the addition of W preceding R, with 14 occurring 
in the initial position. This addition seemed to result from the rounding 
of the lips during or preceding the articulation of the sound R and 
might have been a carry-over from an earlier direct substitution of W 
for R. 

Comparison of the Speech of Primary Aments with that 
of Normal Children 


The following data are concerned with the comparison of the speech 
characteristics of aments and of normal children. It was felt essential 
to a clear analysis of the speech of aments to show how their speech 
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compares with that of other aments and of normal children. For this 
purpose a series of comparative tables was arranged which makes the 
following comparisons between the speech of aments and children with 
normal intelligence: (1) the sounds preferred, (2) the sounds avoided, 
(3) the positions in which sounds are most frequently avoided. 

In a comparison with tables of preferred sounds used as substitu- 
tions as reported by Lapage* and Peppard,’ it is noted that the sound 
substitutions as listed in this study follow those of Peppard’s very 
closely, there being only three discrepancies. These are found in the 
cases of V, J, and TS. Peppard finds the most characteristic substitu- 
tion for V to be W, and the most frequent substitution for Y to be W, 
and the sound most frequently substituted for CH to be SH. The results 
of this study indicate B to be the most prominent substitution for V, L 
for Y, and TS for CH. Lapage’s analysis of the same nine sounds 
agrees with the present study with but two exceptions, W and R. Lapage 
finds the most frequent substitution for W to be the vowel sound U, and 
the most common substitution for R to be Y. The present study shows 
that the sound most frequently substituted by the aments for W is D, 
and for R the sound W. The comparison of ten additional sounds re- 
corded by the present study and Lapage indicates very nearly the same 
findings, there being only five major discrepancies; noted in the cases 
of L, SH, Z, N, and S. This indicates a tendency for the substitutions of 
feeble-minded children to be similar to and to vary only slightly from 
those of normal children. West, Kennedy, and Carr'® present essentially 
the same picture of substitutions as was found in this study with the 
exception of CH and W. They record the sounds S and Z as being the 
most prominent substitutions for CH. While this study indicates the pre- 
ferred sound as TS. The most prominent substitution for W, according 
to West, Kennedy, and Carr, is either Y or B. The results observed in 
this study indicate that the sounds most frequently preferred as substi- 
tutions by aments are very similar to the sounds which characterize the 
substitutions of normal children. 

In the order of avoidances are numerous discrepancies between this 
study and those of Lapage,** Morrison,’? and Tracy.’* There is, how- 
ever, some agreement between the five sounds found to be most fre- 
quently avoided by Lapage, Morrison, and this writer. The ranking of 
D in third position in this study, it is believed, can be attributed to the 
persistent substitution of G for D (9 instances) in the initial position. 
The five most frequently avoided sounds recorded by the different in- 
vestigators are: 


Lapage—TH (unvoiced) -R-Y-S-G 
Tracy—R-L-TH (unvoiced )-V-SH 
Morrison—S-TH (urvoiced)-TH (voiced) -R-L 
This study—TH (unvoiced) R-D-S-L 


*Lapage, C. P., Feeble-mindedness in Children of School Age, p. 96. 
*Peppard, Helen M., The Correction of Speech Defects, pp. 95-96. 
“West, Kennedy, and Carr, The Rehabilitation of Speech, pp. 303-304. 
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The table comparing the preferred sounds noted by Tracy" and in 
this study discloses the significant tendency of the primary aments 
studied to elide final sounds much more frequently than do the children 
whose intelligence lies within the normal range. Of the errors made 
by Tracy’s subjects, only four sounds were most frequently avoided in 
the final position and in all cases the mode of avoidance was by substi- 
tuting another sound. The primary aments studied here, however, in 
seven instances avoided sounds more frequently in the final than in any 
other position. Five of the seven sounds were characteristically avoided 
by elisions, rather than substitutions of standard phonemes. 

The data observed indicate that the speech of primary aments tends 
to corresond very closely to that of normal children in so far as pre- 
ferred sounds, sounds avoided, and most frequent substitutions are con- 
cerned. There is, however, a significant difference in the position of the 
sounds most frequently avoided. The primary aments studied here 
avoided sound more frequently in the final position than did the normal 
subjects studied by Tracy. This fact again seems to indicate that one 
characteristic of the speech of primary aments is the numerous omis- 
sions observed in the final position. From the data presented we may 
infer that the speech of aments does not differ significantly from that of 
normal child does and, in general, follows the same progression in artic- 
are concerned. The ament seems to choose the same sounds that the 
normal child does and, in general, follows the same progression in artic- 
ulation that we observe in other children. The ament also prefers the 
same sound that normal children do in so far as the major substitutions 
are concerned. Many of the minor substitutions, however, are extremely 
bizarre and unexplainable by our present knowledge of the progression 
of articulation in children, and these substitutions might be considered 
as quite prominent in the speech of the feeble-minded. 

The ament tends to have more omissions present in his speech than 
are noted in the speech of normal children, and, as has been pointed 
out, this might be explained by numerous factors which we know to be 
a part of the clinical picture of the average ament. Among these factors 
are: (1) the flaccidity of musculature; (2) the poor neuro-muscular 
coordinations; (3) the lack of ability to retain; (4) the lack of atten- 
tion over a period of time; (5) a lack of ability to concentrate on one 
act long enough to complete it before going on to another one; (6) the 
socio-economic level in which he lives in an institution; (7) the lack 
of education or ability to assimilate knowledge; and (8) a retardation 
of mental capacities. 

These eight characteristics, it might be assumed, could explain the 
poor articulation of the ament as recorded in this study. The omissions 
made were very numerous and the greater percentage of them occurred 


“Lapage, op cit., p. 96. 

“Morrison, C. E., “Speech Defects in Young Children.” Psychological Clinic, 
Vol. 8, (1914), p. 139. 

“Tracy, F., “The Language of Childhood.” American Journal of Psychology, 
Vol. 6, (1893), p. 133. 

“Ibid, p. 129. 
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in the final position, which indicates the lack of necessary stimulation, 
the lack of attention and the flaccidity and poor neuro-muscular coordi- 
nation characteristic of the ament. The factor of omissions is felt to be 
a significant one in the acoustic analysis of the speech of the feeble- 
minded. 

In the comparison of the data found in this study with the articula- 
tory errors of aments and of normal children as studied by other writers 
we notice very few discrepancies. The order of difficulty of sounds seem 
to be nearly the same for aments and for normal children in so far as 
the first four sounds are concerned, The next sounds show some varia- 
tions but this fact, it is felt, is not particularly significant. From this 
we may again infer that the major articulatory disorders of the ament 
do not vary significantly from those of the normal child, but that the 
minor errors are more variable and less predictable. The ament, as does 
the normal child, appears to find the bi-labials easier to articulate, the 
fricative 9, the lingua-rugal L, and the R sound more difficult. 

The data obtained through the correlations which were computed in 
this study seem to be particularly significant as determining factors in 
the speech of the feeble-minded. The fact that mental age has such a 
marked superiority over all other factors in determining the speech 
proficiency as measured by the number of articulatory errors of an indi- 
vidual is felt to be of particular importance. We may infer from this 
that the most significant factor in predicting the speech of an individual 
will be his mental age. Chronological age, as we have noticed, has an 
inverse relationship with the speech of aments which is also significant. 
Especially is this true when we compare it with the same factor in the 
speech of normal children. One of the most striking things in the 
acoustic analysis of the speech of aments is the multiplicity of sound 
substitutions found in the feeble-minded whose chronological ages ex- 
ceeded twenty years. The factor of intelligence, known as mental age. 
we now know to be most important in explaining this atypical speech 
behavior. 


Synopsis 


The subjects chosen were residents at the Eastern State Custodial 
School located at Medical Lake, Washington. The criteria set up for 
the selection of the subjects were: (1) They must all be primary aments. 
(2) There must be no indication of retardation due to birth injury. 
(3) No cases of speech deficiency due to deafness, paralysis, or physio- 
logical causes were used unless such physiological deficiencies were 
directly associated with primary amentia. (4) No mute subjects were 
accepted. (5) No stutterers were chosen for testing. 

Speech examinations were conducted by the use of sixty-five stimulus 
cards containings pictures of common objects within the experience and 
vocabulary of the ament. As each subject pronounced the word describ- 
ing the picture shown him, an acoustic analysis was made on sheets 
prepared for this purpose. 
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The following conclusions were reached: 


1. There is a slight positive relationship between speech proficiency 
and intelligence quotients (r = .33 P.E. plus or minus .08) and between 
speech proficiency and menial age (r = .41 P.E. plus or minus .08). 
The relationship between speech proficiency and mental age was found 
to be greater than that which existed between intelligence quotient and 
speech proficiency. 

2. There is a negative correlation between speech proficiency and 
chronological age (r==—.11] P.E. plus or minus .08). This fact indi- 
cates that chronological age has an inverse relationship with speech 
proficiency. 

3. When mental age is held constant, the correlation coefficient be- 
tween chronological age and speech proficiency changes from —.11 P.E. 
plus or minus .08 to .28. From this it can be concluded that when the 
influence of mental age is disregarded, chronological age assumes more 
significance as a determining factor in the speech proficiency of the 
feeble-minded. 

4. Mental age was found to be 4.9 times as significant as chrono- 
logical age in its influence on the speech proficiency of the aments tested 
in this study. From this it may be inferred that the predictive value of 
mental age is considerably greater than that of the chronological age of 
primary aments in so far as speech proficiency is concerned. 

5. The phonetic data on the order of avoidances does not reveal 
much which is significantly different from the avoidances recorded in 
the speech of normal ‘children. 

6. The sounds most frequently substituted for each sound by the 
ament also are very similar to those used by the normal child. 

7. The information found in this study indicates that many of the 
minor substitutions made by aments are not in accordance with the 
usual ones made by children with normal intelligence. 

8. Omissions constituted thirty-five per cent of all the errors made 
in the final position and twenty-one per cent of all the errors made in all 
positions. This fact indicates that omissions are one of the most signifi- 
cant characteristics of the articulatory errors found in the feeble-minded. 


9. The speech of primary aments tends to correspond very closely 
to that of normal children with comparable mental age in so far as pre- 
ferred sounds, sounds avoided, and most frequent substitutions are con- 
cerned. 

10. The data suggest, in general, that the speech of the primary 
ament displays the same tendency toward retardation which is charac- 
teristically noted in other functions of the primary ament. Aside from 
more frequent omission of final sounds, the articulatory speech defects 
of the primary aments do not differ qualitatively to any marked degree 
from the defects which might be found in children whose intelligence 
falls within the normal range. 
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Speech defects, major and minor, occur roughly among one million 
of our school population. Including severe types such as are found in 
hard-of-hearing, spastic and backward children, it amounts more nearly 
to four million, according to recent investigators. 

In Europe the treatment has been largely a medico-educational prob- 
lem. In this country, speech correction has always been regarded as 
chiefly an educational problem. Methods have varied according to the 
background and theories of the teachers. Recently, hospital centers. 
Child Guidance Clinics and private as well as special schools have be- 
come increasingly interested in the four-fold aspects of the problem. 
including the medical, physiological. psychological and psychiatric, as 
well as educational. Sometimes it seems exclusively in one of these 
fields; again it may border on all of them and be exceedingly complex. 

University speech clinics have been chiefly concerned with student 
or adult problems. The public schools have been obliged to deal with 
large numbers of children, taking them mostly in groups, as there is 
little time for individual conferences when one is dealing with great 
numbers of cases. 

In the hospital, the Child Guidance Clinic, and in the private 
schools, one is more fortunately situated. as it is possible to select cases, 
to limit enrollment, and to give each child individual assistance. When 
dealing with special handicaps as in reading, writing, spelling or 
speech, most educators agree that individual work often solves the prob- 
lem which cannot be adequately dealt with in a group. 

For some years the writer has been working upon the problem of 
the pre-school speech defective child, recognizing the importance of 
beginning work with such children in the early pre-school years, while 
the speech musculature is plastic. habits not too firmly established. 
speech mannerisms not too deeply rooted, and while the eager, receptive 
mind of the child is most favorable to therapy. To this end, the speaker 
undertook studies in connection with the Hill-Young School of Speech 
in Los Angeles, for children of the pre-school age or of early school 
years, and serving as an observation school for students in speech and 
psychology at University of Southern California. The director of the 
school, Edna Hill- Young, was desirous of having her school investigated, 
in order to establish the thesis that there is a moto-kinaesthetic technique 
for developing speech in children who do not learn by the usual audito- 
visual approach. The results of our studies have been described else- 
where, and I will only briefly summarize them here.’ I might add that 

*Stinchfield-Young. Children with Delayed and Defective Speech. Stanford 
Univ. Press, 1938. 
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for the past two years, work has been extended through a Rockefeller 
grant. 
First, we had anticipated that medical reports and physical examina- 
tions might help us to locate the chief causal factors for speech defects 
in young children. We found, however, that these are usually negative, 
aside from a few cases of possible birth injury or encephalitis. 

Second, mental tests were given to three matched nursery school 
groups, including two outside schools, to determine whether mental defi- 
ciency or retardation might be closely related to the speech defects found 
among our subjects. Again we found negative results. The median I.Q.’s 
on all three groups, speech defectives and superior speech cases, was 
within the range for normal, average intelligence. 

Third, we gave speech and audiometer tests to equated groups from 
the three schools, and on these some surprises resulted. We had found 
on follow-up tests on the Stanford-Binet, old and new forms, that some 
children who had originally received an indeterminate 1.Q. or a poor 
score, often advanced surprisingly, following speech training and the 
development of normal] verbalization. Frequently it was necessary to 
re-classify a child who had previously been considered feeble-minded 
or dull-normal. The 1.Q.’s over a period of years, have sometimes ad- 
vanced not only fifteen or twenty points in a single year, but sometimes 
as much as fifty or sixty. Apparently, the constancy of the I.Q. which 
seems to hold for the average run of school children, does not hold 
when we are dealing with specially handicapped children having speech, 
reading, writing and spelling or arithmetic disabilities. These are close- 
ly interrelated and all language components often ned to be considered 
in any adequate treatment of the speech defective child of school age. 
Kuhlman tests were given to younger children, or Gessell Baby Tests, 
some of the Merrill-Palmer series, or the Arthur Revision of the Pintner 
Patterson Scale. The performance tests often yielded a higher 1.Q. than 
the Stanford-Binet or the Kuhlman. Some surprisingly high scores were 
obtained on Goodenough Drawing, also. The results on the motor per- 
formance tests indicated to us that favorable results might be obtained 
by using a moto-kinaesthetic speech method, since these children were 
often superior on the motor side. 

Audiometer tests were given to all children then in residence and to 
two outside nursery school matched groups. The audiograms showed 
that most of the speech defectives made a poorer score than the children 
with normal speech. Instead of the anticipated curves, however, in 
which we had expected to find a drop at the lower end of the scale for 
low frequencies, as in conduction deafness, or at the higher end of the 
scale on high frequencies as in perceptive deafness, we found a mixed 
curve, recently described by Jones and Knudsen,’ in which the most 
defective sounds were those ranging from about 512 to 8000 cycles per 
second, whereas the child often heard higher and lower frequencies not 
included in speech, clearer than they heard these most commonly used 
sounds. They were down about thirty percent on practically the entire 
range of speech sounds. This might be called a defect of perception. 


*Ibid. 
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of attention, of actual hearing, or a conditioning due to the fact that 
the child had turned against speech stimuli and become insensitive to 
them, to avoid the necessity for trying to talk. 

Studies from schools for the blind indicate that blind subjects are 
slower in walking and talking than sighted children. If a child is re- 
duced in both visual and auditory perception or acuity, it seems to us 
that logically the motor pathways must be directly stimulated, to secure 
satisfactory progress in expression. 

Experiments on speech-readiness at the Hill-Young School on chil- 
dren from the tenth month to the twenty-fourth, indicate that some chil- 
dren acquire speech much more readily when the visual and auditory 
pathways are supplemented by definite motor “leads.” Motor and kin- 
aesthetic stimulation and imagery are better established when the teacher 
or trainer directs the speech musculature of the child who is beginning 
to explore and to seek the correct formation of sounds in the oral mech- 
anism and larynx. Motor help at the right time is often the “Open 
Sesame” to normal speech development. It seems to represent a simpler 
and perhaps a more primitive level than visual and auditory stimula- 
tion. Our studies over a period of years have shown that normal intelli- 
gence is often developed in children who have been previously diag- 
nosed as feeble-minded or very backward. This gives hope to many dis- 
couraged parents of children with delayed or defective speech. 

It seems to us that learning through the visual and auditory chan- 
nels is a highly abstract concept of speech in the young child. It is 
probable that by using direct motor pathways, and establishing the feel 
of the muscles as they learn to respond to correct speech patterns, is a 
more concrete, and certainly a quicker and a surer type of learning. 
The old trial-and-error methods have allowed the child to explore with- 
out help or direction and often to acquire entirely wrong speech pat- 
terns which have been allowed to persist for life. 

Too often has it been said by physicians, “Let him alone, and he will 
outgrow it.” Too long have we depended upon the distance receptors 
of eye and ear, and too little upon the natural method of learning-by- 
doing. By directing the child’s speech movements we save time and effort 
and eliminate errors at the outset of learning to talk. 

The direction of speech movements by an adult takes into consider- 
ation four factors not ordinarily considered in previous work on the 
psychology of speech development. in books on phonetics and work 
with the hard-of-hearing. Most of these have been exclusively auditory 
or visual. In direction of the speech of the child there is first, the place 
of movement, seeing that the child starts with the right location for the 
speech sound, and for instance; not substituting a front-of-tongue ¢ for 
a back-of-tongue k sound. as in saying tat for cat. Second, there is the 
form of movement; this includes the formation of lips, tongue, move- 
ments of soft palate. teeth, etc.. and may be indicated by pressure of the 
teacher’s hand, at certain parts of the speech mechanism, from without. 
Third, the direction of movements by the teacher. so that the child learns 
the proper sequence of sounds in a word. blending the first consonant 
and vowel together and not learning separate, isolated sounds. It would 








360 JOURNAL OF SPEECH DISORDERS 


be wrong for the child to learn, for instance, to say “c—a—t,” when we 
want him to say “ca-t,” blending the vowel with the first and final con- 
sonant as in normal speech. Fourth, the amount of pressure used in 
directing these movements, shows the child the difference between a 
voiced sound like 6 and a voiceless sound like p. Fifth, the timing of 
the movement must be such that the word comes without delay and with- 
out undue speed; hesitation or rapid cluttered speech may easily lead 
to stuttering, if the child is allowed to repeat or to prolong sounds un- 
duly. Finally, the technique must be so well learned by the teacher that 
the movements are exact, skillful and direct. Many a child can sense 
the word merely from the directed movements, without hearing it at all. 
He becomes literally a “muscle reader” instead of a “lip-reader,” but 
he reads his own muscles, as well as those of the trainer. 

Direction by the adult helps the child to feel, to recognize and to 
recall the correct movements through kinaesthesis. This is a new thing 
in speech learning, and we find it helps greatly in the treatment of 
aphasics and spastic speech cases. The child is sensing a perfect pattern 
and immediately executing it through his own feeling of the movements 
as they occur. This strengthens his memory for correct movements, 
making these become dominant over the defective patterns wrongly ac- 
quired. Active thinking or associations are built up around the move- 
ments, and these are blended into a single learning process which en- 
ables the child to voluntarily reproduce the word or sound as a whole, 
when any portion of the needed stimulus occurs. 

This training may best be given a child between the 15th and the 
24th month, as children longer delayed often turn against all speech 
stimuli. Resistance must then be overcome before speech work will be 
successful. At five it is often too late to make up for an early delay 
in speech development. We have seen cases in which children have been 
wrongly classified as feeble-minded and have even been placed in insti- 
tutions, when early speech training might have led to at least average 
development. 

Mrs. Young has made an important contribution to the psychology 
and physiology of speech development and has given us cues not only 
as to the development of speech in cases of delayed verbalization, but 
she has demonstrated also that the normal child, beginning to talk, may 
be so trained from the outset that speech inaccuracies are eliminated as 
they occur, and in these cases all of her subjects have been precocious 
in language development. and natural, fluent speech. The implications 
are obvious. We should begin speech correction at an early age, and 
especially during the pre-school years, before wrong habits become too 
difficult to eliminate. When the child shows speech readiness around the 
12th to 18th month, or not later than the 15th to 18th month in cases 
where speech development is delayed, we should begin this process of 
direction to gain the most satisfactory results. At five years of age it 
may be too late to make up for the delayed development and “retarda- 
tion by deprivation” occurs. 

















THE SPEECH EXAMINATION OF 
APHASIC PATIENTS 


Jeanette O, ANDERSON 
Speech Clinic and Laboratories of the University of Wisconsin 


“God and the doctor we alike adore, 
When on the brink of danger, not before; 
The danger past, both are alike requited: 
God is forgotten and the doctor slighted.” 


This quatrain has been attributed to a botanist living at the time of 
Erasmus of Rotterdam. Once we have passed the brink of our own 
present danger, God may be forgotten and the doctor slighted. But the 
speech pathologist will be neither. When the doctor has done all he 
can to repair broken skulls and to remove fragments of shel] and other 
debris from damaged brain tissue; when he has cleansed the wounds 
and they have healed, we shall be called upon to assume our responsi- 
bilities." Some of that damaged brain tissue will be in language areas 
that cannot be repaired or replaced by even the most skillful surgical 
techniques. To the best of our abilities, and of theirs, we shall have to 
help these men relearn speech, one of the tools that can be useful to 
them as they seek to reassume useful roles in a society that learned 
to get along without them while they fought for the right of that society 
to survive. Clarence Day recognized the importance of speech in a man- 
ruled world when he wrote: “It is fair to judge peoples by the rights 
they will sacrifice most for. Super-cat-men would have been outraged, 
had their right of personal combat been questioned, The simian submits 
with odd readiness to the loss of this privilege. What outrages him is to 
make him stop wagging his tongue . . . He looks upon other creatures 
pityingly because they are dumb. If one of his own children is born 
dumb, he counts it a tragedy.’* It is tragedy, indeed, if one of these 
men, having learned speech, becomes dumb; it is our privilege to try to 
give back to him what he holds sacred. Such work is already being 
carried on in Canada.® 

This study was started, not for the specific purpose of helping in 
the present emergency, but in an attempt to learn a little concerning 
aphasias from the viewpoint of a speech pathologist. During the past 
year or so we have examined and worked with a dozen aphasic patients. 
No two of them have been exactly alike in their language manifesta- 
tions. In nine of the cases we have had to content ourselves with study- 
ing the phenomenology, the physiologic manifestations, of the indi- 
viduals. The three remaining cases are the ones that we shal] consider 
in this report of progress that might be called a prelude to speech re- 
education for aphasic patients. 





*Nielsen, J. M., A Textbook of Clinical Neurology. Paul B. Hoeber, Inc., N. Y., 
1941, pp. 258, 277-278. 

*Day, Clarence, This Simian World. Knopf, N. Y., 1936, pp. 22-23. 

*Huber, Mary W., “Re-education of Aphasics.” Paper read at meeting of Ameri- 
can Speech Correction Association, Detroit, 1941. 
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During this discussion, I shall refer to aphasias as predominantly 
motor for speech, auditory for speech, and visual for objects, colors, 
symbols. This classification is, I believe, more helpful in speech exami- 
nation and therapy than the traditional two-fold one or even the Weisen- 
burg-McBride designation of expressive, receptive, expressive-receptive 
and amnesic types of aphasia.‘ Standardized tests of reading, writing, 
spelling and repetitive ability were of little or no practical value with 
our cases because of the severe disturbances of the language func- 
tions.” © 74% 29 

In carrying out our work with aphasic patients, we must be able to 
perform two tasks: first, to examine patients carefully and to diagnose 
speech impairments accurately; second, to prescribe and administer 
suitable therapeutic measures for each case. The first of these consider- 
ations is fundamestally important for two major reasons: (a) local- 
ization of brain lesions is often made on the basis of detailed language 
observation in conjunction with other neurological and clinical find- 
ings; (b) therapeutic measures prove more efficient if we know at once 
the exact abilities and disabilities of the patient. Let us attempt to 
determine how best to serve these ends of accuracy by proceeding at 
once to a consideration of our three cases. These cases are selected 
because we have in each of them evidence germane to the language 
capabilities of the patient and also autopsy findings indicating location 
of the contributing lesion or lesions. 

Case I. Robert P. was forty-three years old; his handedness was 
not determined. About four months before we saw him, the patient had 
two or three convulsive seizures with loss of consciousness; other symp- 
toms included chronic frontal and occipital headaches, blurring of 
vision, confusion and vertigo. Family, social and past medical histories 
were negative. At first he had, from reports given by members of his 
family, reduced vocabulary indicative of amnesic aphasia for objects. 
This progressed to complete motor aphasia for speech. When we first 
saw the patient, he seemed to comprehend slightly and slowly for per- 
haps two or three minutes at a time and would then drop back into a 
semi-stuporous state. He did not speak at all at this time, but would 
nod his head or grunt to indicate that he had heard our “good morning” 
or “how are you today, Mr. P.?” In a few days he became unable to 
comprehend at all and would stare at us blankly or shake his head 
when we spoke to him; in about a week he became so comatose that we 
could not rouse him at all; after five days in this condition he died. 


*‘Weisenburg, Theodore, and McBride, Katharine, Aphasia. A Clinical and 
Psychological Study. The Commonwealth Fund, N. Y., 1935. 

*Chesher, Earl C., “Aphasia. Technic of Clinical Examinations.” Jn Bulletin 
of Neurological Institute of New York, 6:134-144, January 1937. 

°Head, Henry, Aphasia and Kindred Disorders of Speech. Vol. I. MacMillan, 
N. Y., 1926, pp. 145-165. 

‘Travis, Lee E., Speech Pathology. Appleton, N. Y., 1931. 

‘Van Riper, C., Speech Correction. Prentice-Hall, N. Y., 1939, pp. 169-72. 

*Weisenburg, Theodore, “Charles K. Mills Memorial Lecture.” In Archives of 
Neurology and Psychiatry. 31:1-33, January 1934. 

“Weisenburg, Theodore, and McBride, Katherine, op. cit. 











SPEECH EXAMINATION OF APHASIC PATIENTS 363 


We do not know whether or not he could have written as he would stare 
at pencil and paper when these were placed before him. On one occa- 
sion when the pencil was placed in his hand, Mr. P. put it into his 
mouth and tried to smoke. When we substituted a lighted cigarette, he 
spit it out at once and replaced the pencil; this was, of course, an indi- 
cation of apraxia. These apraxia manifestations might have masked 
any ability the patient may have had for writing; however, he probably 
had agraphia. He read nothing. The extent of both visual and auditory 
aphasias were difficult to estimate because of the patient’s apraxia, his 
inability to cooperate, and the rapidity with which extreme fatigue 
set in. The aphasia was, in order, visual, motor for speech, and auditory 
in character; it progressed until it was complete in ail three aspects. 
There was weakness but not paralysis of all musculature. From the 
clinical findings and language observations, we should have expected 
to find pathological involvement of the major temporal and occipital 
lobes and of the dominant Broca’s area. Encephalography and explora- 
tory surgery indicated a large tumor mass in the right temporo-parietal 
region; autopsy findings confirmed this. Two tumor masses, one in the 
right temporal region and the other in the region of the left hippo- 
campal gyrus, had invaded the lateral ventricle of both hemispheres; 
there was destruction of large areas of the corpus callosum, thalamus, 
fornix and centrum semi-ovale. There was marked edema and hernia- 
tion of both hemispheres. No localizations are possible because of the 
widespread pathology. However, the areas believed important for the 
comprehension and production of written and spoken language were 
involved primarily or secondarily on both sides of the brain; in this 
case handedness or dominance would not have mattered. 

Case II. Emil O, forty-four years old, was a right-hander. He had a 
long history of lung abscess with no definite diagnosis of tuberculosis. 
The immediate history included convulsions, numbness of the right side 
and left frontal headache dating from two days before admission to 
the hospital. On admission he was found to have right flaccid hemi- 
paresis with clinical signs of upper motor neurone involvement. Two 
days later the patient lost consciousness at night and on recovery could, 
for the first time, neither comprehend speech nor speak for five to ten 
minutes; then both abilities returned. Two days following this seizure, 
the patient awakened in the morning with a complete motor aphasia; he 
could neither initiate nor repeat speech. Comprehension remained intact 
and not perceptibly slowed; Mr. O. protruded his tongue, raised his 
left hand, shook hands on request. He became gradually more stu- 
porous until his death a week after admission. Although the patient 
was too ill to permit us to attempt tests of reading, writing or recogni- 
tion of objects, our impression was that he suffered from complete 
motor aphasia for speech with apparently little auditory or visual in- 
volvement. There seemed to be no apraxia. With the progression of 
the illness, the paralysis became spastic. From our language findings 
we expected to find cortical or subcortical involvement of Broca’s area 
in the left hemisphere. At autopsy a metastatic abscess was found in 
the left parieto-frontal region; it was under the upper portion of the 
left motor area and approached within one centimeter of the cerebral 
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surface; there was no overlying meningitis. In one section the abscess 
approached the motor cortex and giant pyramidal cells can be identified 
in the degenerated cortext from which the nerve cells are disappearing. 
Evidently increased intra-cranial pressure and/or cortical and sub- 
cortical edema were sufficient to involve the left Broca’s area cortically, 
sub-cortically, or both. It is possible that the involvement was sub- 
cortical and that the patient could have writien with his unimpaired left 
hand had his general condition permitted further testing; it is also pos- 
sible that the edematous condition causing flattening of the left frontal 
cortical convolutions was sufficient to cause a true Broca’s aphasia in 
which writing is rarely possible.** 7* ** 

Case III. Our third case, Harvey P., was a right-handed man, thirty- 
four years old. He had a three months’ history of increasing reading 
disability, mental dullness, drowsiness, intermittent color-blindness and 
severe headaches in the left temporal region. Family, social and past 
medical histories were essentially negative. On admission, clinical find- 
ings included marked myopia and right homonymous hemianopsia; 
mentation was sluggish, responses were very slow, speech was slow and 
monotonous, A week after admission the patient suddenly became much 
worse and died. H. P. was examined and tested a number of times. He 
was able at first to read some simple words if he could spell them out 
letter by letter aloud. This indicated impaired ability for the compre- 
hension but not for the recognition of symbols. Comprehension of 
spoken language, evidenced by prompt obeying of commands, was in- 
tact; however, the patient had difficulty remembering commands involv- 
ing more than one or two factors. He showed marked anomia but could 
always select the correct noun or color from a list given orally by the 
examiner. He could copy writing, printing, numbers, geometric figures ; 
could write from dictation or spontaneously, but was completely incap- 
able of reading what he had written. Spelling was correct. The follow- 
ing are typical responses: 

“What is this?” (pen) “It’s to write with, with ink.” 

“Ts it a pencil?” “No.” 

“A pen?” “Yes,” 

“What is this?” (envelope) “It’s to put a letter in to mail it.” 

“What is this?” (watch) “It’s to tell time by.” 

“What is this?” (clock) “It’s to tell time by, too, but it’s different.” 

“What color is this?” (three-cent stamp that happened to be pale in 
color) “I can’t say.” 

“Red, blue, green, yellow, black, white?” Patient rejected all these. 


“Purple?” “Not exactly.” 

"Nielsen, J. M., “The Unsolved Problems in Aphasia. I. Alexia in ‘Motor’ 
Aphasia.” Bulletin of Los Angeles Neurological Society. 4:114-122, September, 
1939. 

“Abbott, Kenneth H., “Total Aphasia from a Parietal Lesion.” Bulletin of Los 
Angeles Neurological Society. 4:84-86, June 1939. 

*Austregesilo, A., “Aphasie et Lobe Parietal Gauche.” Presse Medicale. 48: 
126-132, February 6, 1940. 
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“Lavender?” “Yes, that’s it.” 

The aphasia, of course, was preddminantly visual. Here we see how 
important it is to test reading and recognition of single symbols sep- 
arately; to test both writing and reading abilities carefully. With his 
ability to write and to recognize individual symbols coupled with loss 
of ability to read, we should expect sub-cortical involvement of the 
angular gyrus with general involyment in the temporo-parieto-occipital 
region. These expectations are corroborated at autopsy. The aphasia 
was due primarily to impairment of lower and higher visual areas.** 


From these three cases with definite autopsy findings we can, of 
course, draw only inferences. Since Broca’s pronouncement in 1861 was 
based first on only one case and later on two, perhaps we are justified 
in making reports of progress instead of waiting for final truths.*° On 
the basis of the literature of the past eighty years and of our own cases, 
three with language and post mortem findings and nine with only lan- 
guage observations, we presume to make five qualified generalizations: 


1. Aphasias rarely occur as “pure” motor for speech; “pure” audi- 
tory for comprehension of speech; or as “pure” anything. Aphasias 
tend to affect more than one language function in each patient and to 
impair the functions they attack in divers ways. 

2. These various aspects of aphasia can be differentiated through 
adequate and careful testing. 


3. There can be no one testing procedure set up for determining the 
presence of aphasia; procedure must be adapted to each patient. In 
order to determine accurately the language assets of a patient (for, as 
Hughlings Jackson pointed out, an aphasic’s performance indicates 
healthy remnants of brain tissue and not damaged areas**), our tests 
must be simple ones based on the Head tests of recognition with pro- 
vision for responses involving no language function. We hope to be 
able to formulate some basic tests as this study progresses. 


4. With no identical cases and therefore no comparable test results, 
we cannot treat our findings statistically and say that a given correlation 
indicates the presence of aphasia and that anything less does not; the 
pattern that constitutes aphasia for one individual need not point in that 
direction for another person of lesser intelligence and/or training. We 
are compelled to treat each case separately; the thorough case-study 
methods recommended by Adolph Meyer in psychiatric practice are 

1 


adaptable to aphasic patients.*’ 


“Nielsen, J. M., “The Unsolved Problems in Aphasia. I. Alexia in ‘Motor’ 
Aphasia. II. Alexia Resulting from a Temporal Lesion. III. Amnesic Aphasia.” 
Bulletin of Los Angeles Neurological Society. 4:114-122; 168-183. September and 
December 1939. 5:78-84, April 1940. 

"Nielsen, J. M., Agnosia, Apraxia, Aphasia: Their Value in Cerebral Localiza 
tion. Los Angeles Neurological Society, Los Angeles, 1936, pp. 1-15. 

*Jackson, J. Hughlings, “Loss of speech with hemiplegia of left side, valvular 
disease, epileptiform convulsions affecting side paralyzed.” Medical Classics. 3: 
927-929, June 1939. 4 

"Weisenburg, Theodore, loc. cit. 
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5. On the basis of language findings combined with clinical find- 
ings, surprisingly accurate localizations of intra-cranial pathology may 
be made; however, we need to take into consideration the fact that pres- 
sure and edema affect language centers quickly and that the causative 
lesion or neoplasm may be some distance from the centers affected. 
This means, of course, that language findings alone are not sufficient 
basis for diagnosis. They do help, however, and in the study of aphasic 
patients we have found an excellent opportunity for the speech patholo- 
gist to work in close cooperation with the neurologist. This pre-thera- 
peutic work is invaluable to the speech scientist in planning his re- 
educational procedures and techniques. In our experience, neurologists 
welcome the testing of language functions that we may do in conjunc- 
tion with their work and the post-operative or post-traumatic retraining 
that we may help to effect. 

Although we still “know in part. and we prophesy in part”; although 
it may not be for this generation to see face to face, we can begin to 
assume the role that we, as speech pathologists and correctionists, pro- 
perly may take in attempting to interpret aphasias in terms of rehabili- 
tation. 
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A COMPARATIVE CARDIOVASCULAR AND 
METABOLIC STUDY OF STUTTERERS 
AND NON-STUTTERERS*?{ 


C. H. RirzMan 
University of Oklahoma 


INTRODUCTION—The ultimate purpose of this study is validative. 
Two studies of heart rate and sinus arrhythmia in stutterers and normal 
speakers during silence have been reported (7,8). Because of the im- 
portance of their findings, these studies warrant replication. However, 
something more than simple replication is proposed here, inasmuch as 
it is possible to introduce certain improvements in the experimental de- 
sign of these studies. In addition to these methodological changes, the 
present study has included in it data for two variables, blood pressure 
and basal metabolic rate, which are related to heart rate and which were 
not secured in the investigations mentioned. 

The immediate purpose of the study is to compare measures of heart 
rate, sinus arrhythmia, blood pressure, and basal metabolic rate ob- 
tained from a group of young adult male and female stutterers during 
silence, with similar measures obtained from a group of normal speak- 
ers matched with the stutterers for age, sex, and body surface. The null 
hypothesis is tested in the case of each of these four experimental vari- 
ables by the application to the data of statistical tests of significance 
of a difference between the means of related measures. 

SELECTION OF SUBJECTS—Twenty-nine stutterers participated in this 
study, four of whom were women. The age range of the men in the 
group was 17 to 34 years, with the mean age at 19.6, and the median age 
22.3 years. The age range of the women in the group was 18 to 31, with 
the mean age at 23.5 years. Each stutterer was matched with a control 
for age to the nearest birthday, for sex, and, within practical limits, for 
body surface.' The experimental subjects in this study were, as a group, 
quite accustomed to laboratory procedures, whereas the controls as a 
group were comparatively naive. 

Two members of the speech clinic staff at the University of Iowa, 
and as many other observers as were familiar with the stutterer’s prob- 
lems, were asked to rank each stutterer with whose case they were fa- 
miliar as a “mild,” “moderate,” or “severe” stutterer. At least three 
observers gave a rank to each stutterer. The rankings enabled the ex- 
perimenter to class eight subjects as “severe” stutterers, one of whom 


*Condensation af doctural dissertation written under the supervision of Wendell 
Johnson at the State University of Iowa. 

tRead at the American Speech Correction Association convention in Detroit, 
December 1941. 

The author did not supply the cuts or tables referred to herein. They are on 
file with the dissertation at the University of lowa.—Editor 

‘Complete data on matching are given in the Appendix of the manuscript copy 
of this study on file in the library of the State University of Iowa. 
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was a woman. The point should be stressed that this step in the experi- 
ment was intended to be exploratory, and the procedure is to be evalu- 
ated in terms of the information forthcoming from the sub-group of 
“severe” stutterers it served to discriminate from the primary group. 
As it turned out, the “severe” stutterers thus identified did present ten- 
dencies in some cases which may be regarded as leads for future experi- 
mentation. 


APPARATUS AND PROCEDURE—Three sets of heart rate data were se- 
cured by three operators in the morning, each operator using digital 
palpatation of the pulse to make his reading, and a fourth set was 
secured from electrocardiograms in the afternoon. The data got in the 
morning were obtained under basal conditions. Basal conditions are 
those in which the subject “though awake, is as nearly as possible at 
complete muscular and mental rest and in the post-absorptive state” 
(2, p. 854). The post-absorptive state occurs 12 to 14 hours after = 
meal, when, presumably, digestive processes are quiescent. 

The first pulse reading was taken by Ritzman for all of the male 
subjects in the morning in the subject’s bedroom just before arising. 
This procedure was repeated once with each of the subjects in order 
to provide second measures for the computation of a reliability corre- 
lation coefficient. The next two sets of pulse rate data were secured by 
Mrs. Muriel Ward and Dr. C. I. Miller during the time the basal meta- 
bolic rate and blood pressure measurements were being made. Second 
pulse rates were secured for twelve subjects by Dr. Miller and for twenty 
subjects by Mrs. Ward. In every case the heart rate data from the latter 
two operators were secured from subjects who had come directly from 
home to the hospital without breakfast. Using the first pulse rate se- 
cured by each of the two latter operators, and the mean of the two pulse 
rates secured by Ritzman, ¢’s were then computed in testing the differ- 
ences between the primary groups and their various sub-divisions. Raw 
score reliability correlation coeficients were run for each operator. The 
fourth set of data was secured from electrocardiograms made for each 
subject in the cardiographic laboratory of the physiology department 
of the University. The mean length of the records was 94 heart beats. 
with a range of 34 to 209, Since the mean pulse rate for all subjects 
was 81.5 beats per minute, the length of the mean record was slightly 
more than one minute. 


ResuLts:—No significant differences were found on any compari- 
sons for any observer, or for the cardiographic data (Table I). The 
mean differences between the groups were, with one exception, all quite 
small. However, the “severe” stutterers presented a mean pulse rate in 
the Ward data which is considerably lower than that of their controls. 
In this connection it should be noted that in the Ritzman pulse rates 
this difference is not at all large, though in the same direction, and that 
the significance level for its ¢ is low. The discrepancy seems to be due 
to the absence of the data for the female “severe” stutterer and her 
control from the computations in the latter table. The differences for 
this pair were 23 and 26 beats per minute, in the Ward and Miller data. 
respectively, with the stutterer having the lower rate in each case. The 
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obtained difference for the “severe” stutterers in this study was in the 
opposite directions from those reported in previous studies of heart rate 
in stutterers (3, 7, 8,9). 


Sinus Arrhythmia 


DEFINITION OF SINUS ARRHYTHMIA—-Sinus arrhythmia is a cardiac 
phenomenon characterized by acceleration of heart rate during or to- 
ward the end of inspiration and slowing of the heart rate during or 
toward the end of expiration. Though it has been defined in quantita- 
tive terms as a rhythm in which the difference between the longest and 
shortest pulse period within a given respiratory phase was 0.1 second 
or more (Krumbhar and Jenks, 1916) this definition, according to the 
authors, is “purely arbitrary.” The term is used generally to cover 
gradual variations of any measurable degree in the heart rate associated 
with respiratory movements. 

DETERMINANTS OF SINUS ARRHYTHMIA—Besides being enhanced by 
deep breathing (Best and Taylor), swallowing (Bass), and emotional 
disturbances (Bass, Lamson), sinus arrhythmia is inversely related to 
heart rate. Wiggers (10), Bass (1), and Lincoln and Nicolson (6). 
have remarked on this relation between the two variables. It was con- 
venient to quantify this relation in the present investigation by running 
a correlation between the data for mean change in length of heart beat 
and heart rate and between regularity of change in length of beat and 
heart rate, all of which data were secured from the same cardiogram 
for each subject (Tables V and VI). Significant negative correlations 
between both mean amount of change and regularity of change and 
heart rate were found. 

APPARATUS AND PROCcEDURE—The data for the present sub-study were 
obtained from electrocardiograms. A record of the respiratory move- 
ments of the subject was obtained on the cardiogram by attaching to 
the electrocardiograph camera an apparatus consisting of a wire stylus 
and tambour with a very thin rubber membrane connected in pneumatic 
system to a Sumner pneumograph. The stylus lag was checked for four 
different membranes which were used in the study and was found not 
to exceed one twenty-fifth of a second, positive or negative. Corrections 
for the lag factor indicated by these checks were made, The cardio- 
grams were then analyzed by classifying each inspiratory phase and 
each expiratory phase as showing an increase, a decrease, no change, or 
both increase and decrease in the rate of the heart beats occurring dur- 
ing its duration. The procedure was to place all beats in the phase in 
which their auricular contraction occurred. 

Two additional data were then secured from the period values 
of the first fifty heart beat curves in half of the cardiograms of each 
group (picked at random), and the last fifty heart beat curves in the 
remaining half of the cardiograms in the two groups. These data were 
as follows: mean amount of change in heart beat duration, and the 
standard deviation of each cardiogram’s distribution of heart beat 
periods. These values were then summed for each group and mean 
group values determined, the difference between which were then evalu- 
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ated by the ¢-test of thé significance of a difference between the means 
of related measures in small samples. 

QUALITATIVE ANALYSIS OF SINUS ARRHYTHMIA REsuLTS—No signifi- 
cant differences between stutterers and their controls were found (Tables 
VII and VIII). The “severe” stutterers presented a tendency toward 
more reversals of the sinus arrhythmia pattern of decrease in heart rate 
during expiration, the ¢ for the difference ranking at the 10% level. 
Examination of the data for trends revealed that the male stutterers had 
a tendency toward more irregularity than their controls on inspiration, 
while the female stutterers tended toward léss irregularity than their 
controls on inspiration. Similar tendencies were observed in the data 
for expiration. Were it not for the fact that these trends were in agree- 
ment with analogous data in Palmer and Gillette’s study (8), they would 
not be mentioned, since they are not significant statistically. 


Mean Amount OF CHANGE iN Heart Rate—By mean amount of 
change in heart rate is meant the mean change which occurred in the 
length of the heart beat regardless of the direction of the change. This 
value provides a convenient and direct quantitative index of the over-all 
sinus arrhythmia effect, and it was found to be an accurate description 
of the relation between the groups on the data for both increases and 
decreases in heart beat length. The difference between the mean in- 
creases and mean decreases in heart beat length was evaluated in this 
study for each group by applying the ¢t-test for related measures to the 
distribution of differences obtained by subtracting the mean decrease 
from the mean increase for each subject. These differences were not sig- 
nificant in either group, indicating that for the subjects in this study 
the sinus arrhythmia effect is adequately described by taking the mean 
of the increases and decreases in heart beat length as the index of that 
effect. 

The differences between the experimental and control groups were 
not significant until the data were broken down into the sex divisions 
(Table IX). Whereas on all comparisons the stutterers presented a 
smaller mean amount of change than their controls, this difference in 
the case of the female stutterers was more marked, yielding a signifi- 
cance ratio which ranked at the 5% level. As in the case of the previous 
variable, these results tend to confirm those of Palmer and Gillette (8). 
who found that their male stutterers resembled their controls as regards 
mean change in heart rate during both inspiration and expiration, but 
that their female stutterers presented significantly smaller mean time 
changes than their controls in both phases of the respiratory cycle. 

REGULARITY OF CHANGE IN HEART RatE—The stutterers as a whole, 
the male stutterers, and the “severe” stutterers. did not show significant 
differences from their controls on this variable (Table X). When the 
female stutterers were compared with their controls, the experimental 
group was found to have a definite tendency toward smaller standard 
deviations than their controls. their significance ratio ranking at the 5% 
revel. The inherent unreliability of estimates of population parameters 
aerived from small samples does not encourage one’s rejecting the null 
hypothesis with regard to female stutterers and their controls on this 
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variable on the strength of this evidence. Even so, the fact that these 
results are in substantial agreement with those of Palmer and Gillette 
(8) for their female subjects argues in favor of this conclusion, It 
should be noted that the data from the present study represent the vari- 
ability in heart rate throughout the respiratory cycle (including the 
pause), whereas Palmer and Gillette broke down their data into the 
beats occurring during inspiration and expiration and subjected each 
group to separate tests. They found that their male stutterers were more 
irregular than their controls in expiration, and less irregular than their 
controls during inspiration. It is conceivable then, that a cancelling 
effect was responsible for the non-significant difference between the 
male groups in this study. 


Basal Metabolic Rate 


PROCEDURE—The basal metabolic rate tests were administered in the 
standard manner by Mrs. Muriel Ward, metabolism technician at the 
State University of Iowa General Hospital. The 1941 model of the 
Benedict-Roth Metabolism Recording apparatus was used. Automatic 
checks for most instrument errors are provided in this apparatus. The 
errors due to the patient were minimized through trial tests and are 
assumed to be randomly distributed over the two groups. 

As many subjects as could arrange it were given a second test which 
was scheduled, when possible, for the day following the first test, but 
the time interval between the first test and the re-test actually ranged 
from a day to two months. The correlation coefficient for such data on 
twenty-four subjects was computed and the data for the first tests were 
analyzed for group differences with the t-test for related measures. 


ResuLtts—Differences between the men’s groups and the combined 
groups did not prove to be significant (Table XI). Differences with ¢’s 
ranking at the 5% level were obtained between the women stutterers 
and their controls, and between the “severe” stutterers and their con- 
trols. The women stutterers had a higher metabolic rate than their 
controls while the “severe” stutterers had a lower rate than their con- 
trols. It is doubtful whether much significance should be attached to 
the results for the “severe” stutterers. Examination of the group means 
for the “severe” stutterers showed that whereas their mean rate (—16.43) 
is very close to the mean for all male stutterers (—15.60), the mean for 
their controls (—7.86) was much higher than that of all male controls 
(-12.46). These figures seem to argue caution in concluding anything 
about the metabolism of “severe” stutterers, The results for the women’s 
groups definitely indicate that there is a real difference between the 
basal metabolic rates of female stutterers and non-stutterers of their 
sex. Furthermore, it is seen that whereas the female controls tend to 
have lower rates than the men controls, which is normal for sex groups 
of similar ages (2, p. 872), the female stutterers’ mean rate is not appre- 
ciably different from that of the male stutterers. In fact. the female 
stutterers’ mean rate in this study happens to be higher than that of the 
male stutterers. The direction of this difference, however, because of 
the low significance level of its ¢, should be regarded as suggestive for 
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further experimentation rather than as grounds for conclusions. The 
meaning of these results is confused by the fact that the lowest basal 
metabolic rate in the women’s groups was reported for the only female 
judged to be a “severe” stutterer. Because of this contradiction, and 
because of the small N’s involved and the ambiguity of the basal meta- 
bolic rate datum itself, interpretations must wait on additional evidence. 


Blood Pressure 


PROCEDURE—Each subject was asked to go to the Student Health 
department of the State University of Iowa immediately following the 
hasal metabolic rate test. The blood pressure readings were then made 
by Dr. C. I. Miller, Student Health director, with a Baumanometer 
sphygmomanometer, with the subject seated. The subject was asked to 
return for a second reading after the second basal metabolic rate was 
taken. Seventeen subjects were able to return. The data were then 
analyzed as in the basal metabolic rate study. 

Resutts—No significant differences were found between the groups 
as a whole or between any of their various sub-divisions on any of the 
three measures of blood pressure (diastolic. systolic, and pulse pres- 
sure, Table XIV). The women stutterers showed a tendency toward 
higher pulse pressure than the women controls, presenting a difference 
whose ¢ ranked at the 10% level. These data provide no grounds for 
rejection of the null hypothesis regarding the experimental variables. 
Though the possibility of a real difference for pulse pressure between 
female stutterers and non-stutterers might be entertained, especially in 
the light of evidence presented previously of possible cardiac and meta- 
holic differences, the data invite further experimentation with larger 
samples more than they encourage positive conclusions. 


Summary 


The results of statistical analysis of data for heart rate, sinus arrhy- 
thmia, blood pressure, and basal metabolic rate obtained during silence 
under conditions of rest from twenty-nine young adult male and female 
stutterers and an equal number of controls matched with the stutterers 
for age, sex, and body surface. may be summarized as follows: 

1. No significant differences were found for heart rate. These re- 

sults were not confirmatory of previous research. 

2. A significant negative correlation was found between sinus arrhy- 
thmia and heart rate. 

3. Qualitative analysis of sinus arrhythmia revealed no significant 
differences between stutterers and non-stutterers, though certain 
trends were noted which were in agreement with previous re- 
search findings. 

4, Quantitative analysis of sinus arrhythmia revealed that the male 
stutterers were not significantly different from their controls, but 
that the female stutterers tended to have less marked sinus 
arrhythmia than their controls. These results were confirmatory 
of previous research. 
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5. Male stutterers as a group were not significantly different from 
their controls on basal metabolic rate but, whereas it is normal 
for female subjects in given age groups to have lower basal 
metabolic rates than males, female stutterers presented a higher 
mean rate than the male subjects in this experiment, and pre- 
sented a definite tendency to have higher basal metabolic rates 
as a group than their controls. 

6. No significant differences were found on diastolic, systolic, and 
pulse pressure measurements. The female stutterers showed a 
tendency toward higher pulse pressure than their controls. 


Conclusions 


1. Young adult male stutterers, as a group, are normal as regards 
heart rate, sinus arrhythmia, basal metabolic rate, and blood pres- 
ure, when measures for these variables are obtained during silence 
under conditions of rest. 

2. Female stutterers are likely to have smaller mean changes in heart 
beat length and to be more regular in changes of heart beat length 
than normal speakers of their sex. 

3. Studies of the present type, involving variables which are condi- 
tioned to some extent by the subject’s experiences, are more en- 
lightening as to the physiological consequences of being a stut- 
terer than as to the etiology of stuttering. 
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SYNCHRONIZATION OF THE EVENTS OF 
THE CARDIAC CYCLE WITH THE ONSETS 
OF RESPIRATORY MOVEMENTS' 


Martin F. Pater, Sc.D. 
Institute of Logopedics 
University of Wichita, Wichita, Kansas 


A previous investigation on the cardiac cycle? shows that during 
speech, the times of onset of sudden changes in energy known roughly 
as accent are synchronized to some extent with various phases of the 
cardiac cycle. some parts of the cycle being favorable to the develop- 
ment of these energies and others unfavorable. 

Since the structures through which such a phenomenon must be 
mediated are largely respiratory, it was queried whether a direct rela- 
tionship might not exist between the various phases of the cardiac cycle 
and the onsets of respiratory movements. 

Although it is universally observed that respiratory and heart rates 
are correlated by the neuro-chemical mechanisms involved, no such 
direct relationship has ever been reported. 

The present investigation is limited to a discussion of the time rela- 
tionship between the occurrence of significant events in the cardiac 
cycle, and the occurrence of onsets of respiratory movements. Due to 
the limitations of apparatus, and numbers of subjects, it must be con- 
sidered an exploratory study only, which is, however, of high mathe- 
matical significance, and consequently of theoretical importance. 


Apparatus; Subjects; Methods of Procedure 


Thoracic and abdominal excursions were recorded by Lombard 
pneumographs, and the radial pulse by the Lombard radial pulse appa- 
ratus, on a Miller kymograph. The records were timed by an electro- 
magnetic timer operating at .20 second. Thoracic curves were taken 
from the thoracic expansions along a line through the sternal junction 
of the fifth rib, and abdominal excursions from a line through the 
umbilicus. The usual technics for analyzing such kymograph curves: 
calibration of distortions. alignment of styli, correction of base line 
were followed with care. The exact moments of onset of the respiratory 
excursions were calculated with a transparent straight edge. 

All of the records were taken in an isolated sound-proofed room, 
with only the subjec: and operator present. The subjects were informed 
only that an experimental record was being run which required them 
simply to sit and allow the record to be taken. Records were run at 
about two hours after meals. 

"The data were analyzed and computed by Miss Anna Mae Gillett of the re 
search division of the Institute of Logopedics 

"Palmer, Martin F. The Cardiac Cycle as a Physiological Determinant 
Energy Distributions in Speech. Speech Monographs. IV, pp. 110-126, 1937. 
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Forty-two subjects were used for the computation of thoracic onsets. 
There were 5,140 instances: 2,580 were inspiratory, 2,560 were expira- 
tory. The age range from 8 to 40 years; the mean 18 years. Twenty- 
four of the subjects were male; 18 female. The male age range was 9 
to 26; the mean 16, The female age range was 8 to 40; the mean 21. 
All subjects were “normal” speakers. 

Forty subjects were used for the computation of abdominal onsets. 
There were 5,466 instances: 2,765 were inspiratory onsets; 2,701 were 
expiratory onsets. The age range was 8 to 35 years; the mean, 18. 
Eighteen subjects were male; twenty-two subjects were female. The 
male age range was 9 to 26; the mean, 16. The female age range was 
8 to 35; the mean, 20. 


Collection and Synthesis of the Data 


The length of the pulse beat in time was divided into the time that 
elapsed between the beginning of the pulse beat and the onset of the 
respiratory movement. This gave the percentage of the pulse beat which 
lapsed before the onset occurred. These percentages were collected for 
the various pulse rhythms, totalled, and the frequencies which should 
have occurred for each percentage point were calculated for the proba- 
bility of chance. The Bernoulli formula was then applied to test the 
significance of the actual difference between the number of onsets which 
occurred on each percentage point, and the number which should have 
occurred by chance. A score of 3.00 was accepted as significant. 

Having discovered the items and groups which occurred either too 
often for chance or too seldom for chance, it was next necessary to 
correlate the events of the cardiac cycle with the radial pulse. Assuming 
a delay of .10 second in the transmission of the pulse from the aorta 
to the radial artery, the phasic time of each event of the cardiac cycle 
was determined roughly by following Wiggers.* 

It will save confusion to discuss each curve separately. 


Thoracic Inspiration 


The subjects providing the data for the thoracic inspiratory onsets 
have a mean heart length of .80 second. In drawing inferences as to 
the relative duration of each phase of the cardiac cycle, it is fairly safe 
to say that the phases occurred as outlined here since: 1. There were a 
fairly large number of cases, and thus the theoretical duration of the 
phases would come close to being true; 2. The measurements are ac- 
curate as a mean for this experiment within .015 second and this is not 
sufficient a variation to affect the results; 3. Some slight variation in 
occurrence may be expected since the neuro-physiology of the distribu- 
tion is unknown. 

Since the multiplication table does not give the same number of 
items for each point on the curve, it is useless to graph comparatively 
the actual occurrence on each point throughout the cycle. However, by 
graphing the significance of each point, a common unit of measurement 
is attained, and can thus be used for comparison. 


*Wiggers, Carl J. Physiology in Health and Disease. p. 587, 1934. 
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Thoracic inspiration is an entirely active process. Bearing this in 
mind, the actual itemed curve of significance is very interesting. 

In Figure 1, O sigma is considered a line of impartiality, in which 
the heart seems indifferent as to whether thoracic inspiration shall take 
place. In proto-diastole it is seen that a building up of favorable points 
takes place, reaching the climax of favorability in the isometric relaxa- 
tion phase. From here the curve goes downward, and when diastasis is 
reached the heart has commenced to be unfavorable to the onsets of 
thoracic inspiratory movements—i.e. fewer onsets took place. This un- 
favorable phase is continued through auricular systole and isometric 
contraction of the ventricles, and commences to rise during maximum 
ejection. During reduced ejection it declines slightly and reaches O 
sigma at the beginning of proto-diastole. 

While this explanation of the curve seems perfectly logical, it-should 
be remembered that the only parts of the curve on. which true reliance 
can be placed are those which lie outside of 3.00 sigma. The possibility 
is always present that further data might produce significant distribu- 
tions. In Figure 2, the portions of the curve that can be relied on mathe- 
matically are produced. The blocks above and below the line of im- 
partiality only represent times of favorability and unfavorability, and 
are not intended to be compared quantitatively. 

It is readily seen that mechanical changes in the heart volume are 
not responsible for these phenomena, since the curve, when broken down 
into its significant elements, does not parallel the size change of the 
heart. It would seem to be much more closely related to the amount of 
contraction and pressure which occurs. That is, during moments of 
active contraction and ‘increased pressure on the heart walls, signifi- 
cantly fewer thoracic inspiratory onsets take place, while during mo- 
ments of reducing contraction, and pressure, and increased relaxation, 
the heart is favorable to the onsets of thoracic inspiration. 


Abdominal Inspiration 

This interpretation grows even clearer when the abdominal curve is 
examined. 

If the mechanism of this distribution is strictly of a neurological 
nature, it would be expected that the abdominal curve, while following 
the general characteristics of the thoracic curve, would not be so sharply 
defined a curve mathematically since: 1. Inspiration in the seated posi- 
tion is not nearly so active a process abdominally as thoracically; and 
2. The specificity of the abdominal musculature for inspiratory move- 
ments is very low, the expansion being due to the indirect effect of the 
contraction of the diaphragm. However, the curve duplicates roughly 
the thoracic curve, and thus becomes confirmatory evidence to the former 
curve. 

It should be expected then, in examining the groups that are signifi- 
cant in this curve, that only the most significant points would be found, 
where the influence is predominant enough to produce mathematically 
interesting results. 

It seems clear that the same mechanisms are at work in the abdominal 
curve as in the thoracic. 
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This section is through the two tumor 
masses, one in the right temporo-frontal 
region, crossing the midline with marked 
destruction of large areas of the corpus 
Ficure I (Case 1) callosum, thalamus, fornix and centrum 
semi-ovale; the other tumor mass is seen 
in the left temporal lobe. 








In this section the abscess approaches 
the motor cortex in one area; degenera- 
tion of the cortex is visible in that re- 
gion. 





Ficure II (Case 2) 





In this section there is evident impair- 
ment of the mesial occipital cortex with 
sub-cortical involvement of a good share 
Ficure III (Case 3) of the left occipital lobe. 
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Thoracic Expiration 

Thoracic expiration is largely a passive process, Diagram 5* seems 
to infer an unfavorable period through isometric relaxation, a transi- 
tion period beginning with diastasis, a favorable period during auricular 
systole, an indifferent period during isometric contraction, and a climax 
of favorability during the point of greatest ejection from the ventricles. 
Diagram 6 showing the actual significance of the curve, shows that 
during moments of reduced contraction and pressure, the curve is un- 
favorable, and during moments of increased pressure and contraction, 
the heart seems favorable to the onsets of thoracic expiratory move- 
ments. It is immediately noted that this mechanism is diametrically 
opposed to that for inspiration, 


Abdominal Expiration 

Although abdominal expiration is largely a passive process, Starling 
points out that there is an increased tonus of the abdominal musculature 
during expiration.‘ When Figures 7 and 8 are examined, it is seen that 
the curve is not the same exactly as for thoracic inspiration, although 
it follows the same general principles. One of the unfavorable groups 
is displaced, occurring rather in the latter portion of reduced ejection 
and the onset of proto-diastole rather than in proto-diastole, isometric 
relaxation and rapid inflow. Evidently a slightly differing mechanism 
is at work. It is interesting to note that this phenomenon parallels the 
phenomenon found in an earlier investigation which showed that this 
is also an unfavorable point for the comparative increase in energy to 
the speech musculatures.” 

It may thus be stated that the events of the cardiac cycle are physio- 
logically synchronized with and exert a determining influence over the 
distribution of respiratory onsets. 

Naturally much further investigation is indicated, but tie data at 
hand offer the following conclusions: 

1. The events of the cardiac cycle are synchronized with and are 
determinants of the time at which respiratory onsets occur. 

2. This phenomenon is not related to volume change in the heart, 
nor directly to the systolic-diastolic relation, and must therefore be a 
neuro-physiological function rather than a physical one. 

3. Inspiration and expiration are diametrically opposed in this phe- 
nomenon: 

a. When an inspiratory movement is to be begun, the heart is most 
favorable when it is in a state of reduced contraction and reduced pres- 
sure on the cardiac walls. and is most unfavorable when it is in a state 
of increased and increasing contraction and pressure on the cardiac 
walls. 

b. When an expiratory movement is to be begun, the heart is most 
favorable when it is in a state of increased contract and pressure on 


*The author did not supply the cuts for Diagrams 4 to 8, ine. 
‘Starling, Ernest H. Principles of Human Physiology. p. 1092, 1920. 
"Palmer, /bid. 
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the cardiac walls, and most unfavorable when it is in a state of de- 
creased contraction and pressure. on the cardiac walls. 

c. The mechanism is not quite the same for thoracic and abdominal 
onsets, but follows the same general principles. 


* * * * 


Norte: A portion of this investigation was made possible through a grant from 
the N.Y.A. 

Appreciation is expressed to Professor Cecil B. Read, Head of the Mathematics 
Department of the University of Wichita, who has so generously given of his time 
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experiments. 
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SPEECH REHABILITATION IN A CASE OF 
POST-OPERATED CLEFT-PALATE 
AND MALOCCLUSION 


Hive HELEN SHOHARA 
University of Michigan 


When the patient, an interpretive dancer and successful director of 
a studio, first presented herself at the clinic,’ her speech was character- 
ized by marked hyperrhinolalia and dyslalia due to palatal inefficiency, 
slight immobility of the upper lip and mallocclusion. The first two 
conditions were the sequelae of an operation for cleft-palate and hare- 
lip performed in her infancy. The operation left a very high and nar- 
row palate. The highest point in the palate was 34-inch above the biting 
surface of the teeth, The palate was triangular in frontal cross section, 
with steep sides, especially on the left. These characteristics are shown 
in some detail in the cross-sections Fig. 3 and the contours in Fig. 4. 
The linear apex of the arch, representing the post-operated occlusion of 
the two palatal semi-arches, curves markedly to the right in front, and 
ends in the area of the right lateral incisor, which is missing. This line 
is represented by the central line of dots in Figs. 6a, 7a, etc. The other 
dotted lines follow the medial edges of the alveolar ridges, and indicate 
the width of the palatal concavity. This peculiar configuration made 
normal speech contacts between the tongue and palate inadequate or 
impossible. 

The protrusion of the upper lip, its shortness on the right in the area 
of the repair, and its stiffness, due to scar tissue, made it impossible to 
bring the lower lip into contact with it on the right side without strain 
on the lower lip. 

The dental malocclusion (Angle class III) presents the following 
phenomena: the lower right front premolar and lower left second molar 
were lost. The upper and lower arches were constricted. The upper 
right second premolar was in over bite with the lower right first molar. 
The lower left first incisors were in open bite with the two central 
incisors, which protruded. These conditions are shown in Figs. | and 2. 





Fic. 1 Fic. 2 


*Speech clinic of the Institute for Human Adjustment, University of Michigan. 
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The soft palate is short. The uvula and mid area of the velum are 
absent. The medial edges of the cleft velum flank a V-shaped gap with 
its apex near the hard palate. Some indication of this is seen in Fig. 5. 
Complete closure of the isthmus pharyngonasalis is therefore impossible 
except by contact of the dorsum of the tongue which, however, would 
also at the same time occlude the oral passage. The velopharyngeal 
efficiency as gauged by the spirometer is }>°°< | i.e. the maximal ap- 

4 2500 ce ° 
proach to the velopharyngeal occlusion permits the flow of two-fifths of 
expired air through the nose. X-rays which were taken (a) during quiet 
breathing, (b) during blowing, (c) while pronouncing [s] as pro- 
nounced before beginning training and (d) while pronouncing [s] after 





FIG. 3 
Ip 
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training, show considerable range of movement of the soft palate, even 
though complete occlusion is not possible.? 

The above mechanical conditions made it impossible for the patient 
to execute all the movements adequate for normal speech, even though 
her tongue was normally labile, although poorly conditioned. Because 
of these serious defects it was deemed advisable to make further im- 
provements in her articulatory organs before a systematic training in 
speech was begun.* The orthodontic improvement was undertaken by 
Dr. L. G. Bailey of Lansing, Michigan, and the second operation on her 
upper lip was performed by Dr. J. W. Kemper of University of Michi- 
gan. Both operations were performed in the spring of 1942 when the 
patient was already an adult. Dr. Bailey extracted all upper and lower 
teeth except the lower canines and the second molars on each side, and 
made new upper and lower plates. The occlusion was much improved, 
and the artificial palate is a lower and regularly formed arch. The deep 
triangular groove along the central antero-posterior line of the original 
palate is entirely masked by the lower artificial palate. This makes 
possible a nearly normal contact of the tongue. Dr. Kemper’s operation 
made possible a nearly normal occlusion of the lips. Both operations 
greatly improved her personal appearance. No attempt was made to 
improve the form of the soft palate. 

Previous to the last mentioned improvements in denture and lip, her 
vowels, especially the lower vowels, were fairly well differentiated as 
regards their qualities notwithstanding the unfavorable mechanical con- 
ditions. However, all high vowels were attended by excessive nasal air 
emission, yielding a conspicuous and unpleasant nasal hiss, due mostly 
to the defective soft palate. The hiss was less marked in the pronuncia- 
tion of isolated syllables than in continuous discourse. This is the na- 
tural consequence of the fact that the transition from sound to sound in 
the latter case requires a rapid and much more varied adjustment of 
groups of muscle movements to one another. At the same time her con- 
sonants were marked by excessive air emission not only through the 
nose but also in some cases between the maloccluded teeth. Much more 
pronounced were the deviations from adequate speech that resulted from 
the misshaped palatal arch. Palatograms numbered 6a, 7a, 8a, 9a, 10a. 
lla. 12a, 13a illustrate these defects.‘ 

These palatograms were selected from a large number as represent- 
ing her typical pronounciations. They were made for the purpose of 
studying the habitual speech movements of the patient as guides to later 
training. They show the following characteristics. 

Almost entire absence of prepalatal. front alveolar and dental con- 
tacts, which normally produce [t], [d], [n], [s]. [2], ete. (Figs. 6a, 
7a, 8a, lla, 12a, i3a). In Figs. 6a, 7a, 8a, presenting attempts to pro- 
nounce “ad,” “act” and “cooked,” respectively, the normal dentoalveolar 





*These x-ray films were made by the x-ray department of St. Joseph Hospital 
under the direction of Dr. S. W. Donaldson. 

*Concerning speech correction in connection with orthodontia, see The Jl. of 
the Am. Dental Assn. and the Dental Cosmos., Vol. XXVI, July 1937, pp. 1158-1168. 

‘In all the illustrations the surfaces of the hard palate touched by the tongue 
are left unshaded, all the non-contact areas being hatched. 
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or prepalatal contacts of [d] and [t] are entirely absent, although the 
forward-extending lateral areas of contact along the alveolar ridges 
show that the patient tried to make a front contact for [d] and [t], but 
failed. In Fig, 6a the small areas of non-contact (hatched) on each side 
between the back contact and lateral contacts, are due partly to irregu- 
larties (“pockets”) in the palate between the alveolar ridges and the 
teeth and partly to obstruction by the teeth. The cross-sections b and c 
in Figs. 3 and the -2.5 mm. contours in Fig. 4 indicate these structural 
peculiarities. In Figs. 7a, 8a and 12a the forward projecting areas 
(“horns”) of contact follow the alveolar ridges, and the broad regions 
of non-contact between them are explained by the misshapen palate, so 
high and narrow that the tongue could not be pressed into it. In Figs. 
7a, 8a and 9a the symbols [k] and [n] are intended to represent the 
sound made by the patient attempting to pronounce [k], the nasaliza- 
tion and quick opening (for the explosion) being suggested by the tilde 
and [k] respectively, whereas the [n] suggests the pronounced nasal- 
ization and the weakness of the explosion, due to the leakage of breath 
through the nose. For example, in the legend to Fig. 8a the patient’s 
attempts at [k] are represented by both [k] and [n]. [k] represents 
the greater energy of utterance corresponding to the heavy stress accent 
on the first part of the word “cooked” as pronounced in isolation. [n] 
indicates the less stressed sound at the end of the word. The [g] and 
[n] (Fig. 13a) represent the corresponding voiced sound. These sounds, 
like [s] discussed below, were always marked by a nasal sound varying 
(with the speed of the out-rushing air) between a murmur and a hiss. 
Palatograms 7a and 8a represent attempted overlapping movements 
[kt].° Many others show inadequate adjustment of such successive 
movements. In Fig. 9a (an attempt to pronounce [ga], but resulting 
only in [na] or [ga]), the back palatal contact was made mostly with 
the soft palate, and hence the medial region of contact does not show 
in the illustration. In Figs. lla and 12a (attempt to pronounce [sa] 
and [is]), the effort to make a forward contact resulted only in lateral 
mid-palatal contacts and a complete back-palatal contact. The result 
was merely a nasal fricative [n], a voiceless whinny. 

It is well known that patients with cleft-palate or other defects, in 
trying to compensate for the defects, develop faulty habits of tongue 
movement. Even after the structures are repaired, these habits, though 
no longer adequate to the newly altered structures, are nevertheless 
retained by the patient, and must be overcome in the process of adjust- 
ment to the new conditions. The carry-overs of the old habits are shown 
in the platagrams, 6b... . 13b.° The edges of the lingual contacts are 
bordered by full (not hatched) lines. It should be noted that, owing 
to the presence of the new palate which is lower than her own, the areas 
of the contact extend farther forward and thus approach more nearly 
to the normal range than in the original pronunciations with the high 


5Jl. of Speech Disorders, Vol. 6, No. 3, Sept. 1941, p. 117. 
"The b-series were made four months after the a-series, but only a few days 
after the new plates were inserted. 
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misshapen palate.’ These improvements in contact are due to the struc- 
tural alterations. 

With this particular subject one of the problems of training was to 
devise means of correcting the habitual high back contacts of the tongue 
with the hard palate and velum, even when pronouncing front conso- 
nants—a habit which the subject had apparently developed in an effort 
to compensate for the absence of an adequate velum, and incidentally 
to make the velopharyngeal passage sufficiently narrow to produce a 
hiss somewhat resembling that of the front sibilants [s], [S], etc. Since 
an acoustically satisfactory [s] can be produced by lateral contacts of 
the blade of the tongue with the alveolae or teeth, it was decided to 
instruct the subject to place the tip of the tongue against the back of 
the lower incisors. Since the touch organs are very numerous along the 
tip of the tongue as well as along the adjacent sides of the tongue, they 
provide an excellent sensory control over these adjustments of the tongue. 
The desired result was almost instantaneously secured. The back of the 
tongue was dropped and brought forward, the necessary slit produced 
between the anterior part of the palate and the center of the tongue 
blade, the rush of the air through the velopharyngeal passage reduced 
(with corresponding diminution in the loudness of the “whinny”) and 
[s] was secured as nearly adequate as the leaky velum permits (Figs. 
OG). 5... Boe lis 

As palatograms |la and 12a show, the [s] in her old pronunciation 
was entirely nasal due to the complete occlusion of the mouth in the 
region of the last molars. Figs. 11b and 12b (solid lines) taken after 
the structural improvement with the new palate and teeth, but before 
training, show the improvement effected by the new artificial palate, 
permitting greater lateral and forward contacts than those shown in 
Figs. lla and 12a, though still influenced by the bad habit of movement. 
Figs. 6c .... 13c¢ (the lines of dashes) show two pronounced improve- 
ments due to training: (a) the contacts of tongue and palate are farther 
forward and (b) the occlusive and constrictive consonants are clearly 
differentiated. These movements fall within the range of normal pro- 
nunciations of midwestern American speech. 

The contrast between this last pronunciation and the pretraining 
pronunciation is even more clearly brought out by the two superimposed 
x-ray outline drawings (Fig. 5), in which the full lines show the posi- 
tion of the organs in the pretraining pronunciation, while the lines of 
dashes show the post-training pronunciation. In the former the back 
of the tongue (2b, Fig. 5) is brought far back, near the pharyngeal 
wall, while the mid portion is arched high, though not so high as in 
her original pronunciation (cf. Figs. lla and 12a). The opening of 
the velopharyngeal passage is even wider than the oral although in 
pronouncing [s] the former should be closed. The velopharyngeal pas- 
sage thus formed produced the nasal hiss (“whinny” [n]). In the post- 
training pronunciation, however, the tongue is lower along the antero- 


‘Those unfamiliar with the “< range of contacts may refer for illustrations 
to Jl. of Speech Disorders, Vol. 4, No. 2, June 1939. Univ. of Cal. Pub. in Mod. 
Phil., Vol. 20, No. 4, 1937, pp. i-viii, 187-238. 








388 JOURNAL OF SPEECH DISORDERS 


posterior mid line (x), and thus allows the air to pass through the 
mouth to form a normal sibilant. The back of the tongue (2c) is 
brought forward and the dorsum is much lower. Furthermore, the edges 
(indicated by the lines y and z) are raised higher than the antero- 
posterior center line, making the lateral contacts shown in the palato- 
grams, whereas in the old pronunciation the tongue is arched. The 
velum (lc) is brought closer to the pharyngeal wall, but, owing to its 
cleft condition, it still leaves an open passage which adds a faintly 
heard whinny to the oral fricative sound. Although the free passage 
through the mouth has reduced the nasal friction, the anatomical condi- 
tions indicate that the whinny can be entirely eliminated only by a 
grafting operation on the velum. 

Through the intelligent cooperation of the patient, the habit of 
making far back contacts was quickly broken. This achievement facili- 
tated the pronunciation not only of the [s], but of all the front occlu- 
sives and constrictives. Even so, it was necessary to devote considerable 
time to schooling the subject in the detailed movements necessary for 
the production of the front sounds, especially of adjacent consonants, 
which require very quick and accurate shift of the tongue from one 
region to another. With the exception of the occasional whinny and 
now and then a slip on overlapping movements of consonant combina- 
tions, she is far on the way to the complete control of her speech. As 
is usually the case in such instances, the subject’s outlook on life has 
undergone a change for the better. a change which is marked by a re- 
duction in nervous tension and a greater ease in her social relationships. 


Explanation of Figures 


Fig. 1. Frontal view showing original malocclusion. 

Fig. 2. Right lateral view showing original malocclusion. 

Fig. 3. Cross sections through the original palate: a. between the first premolars; 
b. between the second left premolar and the first right molar; c. between the 
first molars; d. between the second molars. 


Fig. 4. Contours of the original palate. Drawn with a palatotopograph devised by 
Dr. H. H. Bloomer. 


Fig. 5. Superimposed tracings of two x-rays taken during pronounciations of [s]. 
The positions of the tongue, velum, mandible, epiglottis and hyoid bone are 
shown by full lines for the pretraining pronounciation and by lines of dashes 
for the post-training pronounciation, lb, lc. velum; 2b, 2c. tongue (x center 
line; y, z two edges); 3. pharyngeal wall; 4. three upper cervical vertebrae; 
5b, 5c. epiglottis; 6b, 6c. hyoid bone; 7b, 7c. back molar; 8. right and left 
rows of upper teeth; 9. original hard palate (the artificial palate casts no 
observable shadow) ; 10. right and left rows of lower teeth; 11. right and left 
arches of the mandible. 

Figs. 6a, b, c.... 13a, b. c. Platatograms: a. original pronounciations; b. (un- 
broken line) pretraining pronounciations with artificial denture and palate; 
c. (line of dashes) post-training pronunciations with artificial denture and 
palate. 























